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Claims tor the following Con tract rig State. ES 

The title ot the invention has been amended JGuKJeUnea for 

© 2-tndoiones substituted In 5 by e cyclic hydrazide radical, 



ExaminaUon in the EPO. A-4II. 7.3) 
their preperabon and their use in 



s 



A compound of formula (I) or a pharmaceutical^ accept- 
ie sari thereof. 

n 1 r, 



R , 



V 

A - 



"3 



(-) 



n which. 

Ri is hydrogen or lower aikyl; 
R? is hydrogen or lower aikyl; 

a. and FU together form a group - N-Ra. or - CRaRb, where 
Ra is hydrogen, tower aikyl, aryl, aryloxy, tower aikyicarboriyi, 



aryicarbonyt. aryloxvcarbonyl , tower alkoxy. lower alkoxy carbo- 
nyl. tower alkoxy carbonyt alkoxy, lower -thtoaikoxy, hydroxy, 
nitnie. heterocycryl, or -MRcRd, where Rc is hydrogen, tower 
aikyl. cydoaikyi. aryl. aralkyl, tower aJkytoarbonyl. arytcarbonyl, 
arrHnocarbonyl. amnothtocarbonyl, am»ncMrmnocarborryf, tower 
alkoxyca/borryt, tower alkoxythiocarbonyt. an/taxycarbonyl, thto- 
carbonyt. nrtrtie, carboxyt. neterocycryl or heterocychlcarDonyl. 
and Rd is hydrogen or tower aJkyl; Rb Is hydrogen, tower aikyt. 
aryl. tower aJkyicarbonyl, lower aikoxycarbonyt. nrtrtie or nrtro; 
or Ha a -NB-Ra. In which Ra is as defined above, and Ra' is 
hydrogen or tower aikyl; 

each of R 3 and R B is Independently hydrogen, tower aikyl. aryl, 
tower aikyfcarbonyi, arytoarbonyt, aratkytoarboriyl. 
cych/fcarbonyl, optionally substttuted arnrxjcarbonyl, 
alkoxycarbonyl or arytorycajbonyi; 
Re is hydrogen, tower sJkyt or halogen; 
and A is sulphur, oxygen. -NH- or -CHj-. 
is useful for the treatment of heart < 



Bund— mvamm Bwtn 



EP 0 351 213 A2 



Description 

COMPOUNDS 

This invention rotates to compounds having pharmacological activity, prwmaceuticaJ compositions 
containing them, processes tor their preparation, and their use as active therapeutic agents, particularly in the 
5 treatment of acute or chronic heart disease. 

EP-A -0052442 discloses phenyMhiadiazinone, oxadiazrone or tnazinooe derivatives which are phospho- 
diesterase inhibitors and are said to possess cardiotonic properties. There is no disclosure in this document of 
the derivatives having the property of increasing the sensitivity of myocardial contractte proteins to calcium, 
which is believed to be an additional, useful mechanism of action for cardiotonic agents. 
10 It has now been discovered that certain novel phenyl-trtiadiazjnone oxadiazinone and than none derivatives 
in which the phenyl nucleus forms part of a substituted 2nDxc-2>dihydroindote ring are phosphodiesterase 
inhibitors, and some of these derivatives may also increase the sensitivity of myocardial contractile proteins to 
calcium. The novel derivatives are therefore potentially valuable drugs in the treatment of congestive heart 
failure. 

15 According to the present invention there is provided a compound of formula (I), or a pharmaceutical^ 
acceptable salt thereof: 




in which, 

Ri is hydrogen or lower alkyl; 
R; is hydrogen or lower alkyl; 

R4 and RV together form a group - N-Ra, or - CRaRb, where Ra is hydrogen, lower alkyl, aryl. aryloxy, lower 
35 alkylcarbonyl, aryicarbonyl. arytoxycarbonyt, lower alkoxy, lewer alkoxy carbonyl, tower alkoxy carbonyt alkoxy. 
lower -thioalkoxy. hydroxy, nitrile, heterocyclyl. or -NRcRd, where Rc is hydrogen, lower alkyl, cycloaJkyj, aryl, 
araJkyK lower alkylcarbonyl, aryicarbonyl, aminocarbonyl. amir>otruocart>ony1 , aminoiminocarbonyl, lower 
alkoxycarbonyl, lower alkoxythiocarbonyl, aryloxycarbonyl, miocarbonyl, nitrile, carboxyl, heterocyclyl or 
heterocycrylcarbonyl, and Rd is hydrogen or lower alkyl; Rb is hydrogen, lower alkyl, aryl, lower alkylcarbonyl, 
40 lower alkoxycarbonyl, nitrile or nitro; 

or FU is -NH-Ra, in which Ra is as defined above, and RV is hydrogen or lower alkyl; 
Each ot R 3 and R5 is rndependentry hydrogen, lower alkyl, aryl, lower alkylcarbonyl, aryicarbonyl, 
araJkylcarbonyl, heterocycrylcarbonyl, optionally substrtuted aminocarbonyi, tower alkoxycarbonyl or aryloxy- 
carbonyl. 

45 Re is hydrogen, lower alkyl or halogen, 
and A is sulphur, oxygen, -NH- or -CH?- 

The terms 'lower alkyl' and lower alkoxy' are used herein to mean straight or branched chain alkyl and 
alkoxy groups having up to 6, preferably up to 4. carbon atoms. 
The term •cycloalkyT is used herein to mean a single optionally substrtuted ring having up to 12 carbon 
50 atoms in the mg. 

The term 'aryl' is used herein to include optionally substituted carbocyclic aromatic groups, preferably 
having single or fused nngs with 6 to 12 nng carbon atoms. Examples are phenyl and substituted phenyl. 
Examples of substttuents are one or more atoms or moieties selected from amino, nftro. hydroxyl, lower alkyl, 
lower alkoxy, halogen, trmuoromethyl, lower alkyl sulphonyl and carboxyl, and they may be located in any 
55 position on the aromatic rmg system. 

The term aralkyf is used herein to include aryl groups, as defined above, linked to an alkyiene group which 
suitably contains from 1 to 6 carbon atoms The alkyiene group may itself be optionally substituted by, tor 
example, a further aryl group. Examples are benzyl and substituted benzyl. 

The term 'heterocyclyl is used herein to include optionally substituted single or fused ring systems having 5 
60 to 12 nng atoms, and comprising up to tour hetero-atoms in the or each ring selected from oxygen, nitrogen 
and sulphur. The ring system may be aromatic or non aromatic, and examples are pyridyl. thienyl or imidazolyl. 

In a preferred group of compounds ot formula (I), each of R 1( R 2 , R 3 , R 5 and Re is independently hydrogen 
or lower alkyl, particularly methyl, and A represents sulphur. 
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The compounds of the invention have two polenta) chirml centres at the FWFU' and R1/R2 substituted 
positions, and can therefore exist in more than one stereoisomer* form. The invention extends to all such 
forms and to mixtures thereof, including all enantiomers, diastereomers, and race mates 

The pharmaceutical^ acceptable salts of the compounds of formula (I), (when the compound contains a 
salifiable group) include acid addition salts with conventional acids such as hydrochloric, hydrobromic, bone, 
phosphoric sulphuric and pharmaceuticaJly acceptable organic acids such as acetic, tartaric, maieic, citric, 
succinic, benzoic, ascorbic, methanesulphonic. c-keto^lutanc, a-grycerophosphonc, and glucose- 1 -phos- 
phoric acids Preferably the acid addition salt is a hydrochtoride. 

The compounds of the formula (I) and their prwrnaceuticalry acceptable salts may also form solvates wtth 
pharmaceuticaWy acceptable solvents, and such solvates are included within the expression a compound of 
formula (I)' used herein. 

Salts of the compounds of the formula (I) which are not pharmaceuticaily acceptable may be useful as 
intermediates in the preparation of pharniaceuticaJiy acceptable salts of compounds of the formula (I) or the 
compounds of the formula (I) themselves, and as such form an aspect of the present invention. 

According to a further aspect of the invention, the compounds of formula (I) may be prepared by treating a 
compound of formula (II) 




R 5 



(ID 



in which Ri. R 2 . R3. Rs. Re and A are as defined In formula (I) and W represents 

o 

-CHjr or -c 

(a) when W represents 

0 

- c -. wtth a compound of formula (III) 
R4R4' (III) 



10 



15 



20 



25 



3D 



40 



in which R4R4' represents ^N-R.. ^CHR. or )CR.R b as defined In claim 1, or 

(b) when W represents -CH2-, with a compound- of formula (IV) 45 
where R 4 and R/ are - N-Ra or - CR.R 6 as defined in formula (I), 
or with a diazonium aart containing an anion of formula (V) 
(N-N-Rcr (V) 

where Rc is as defined in formula (I). 

and thereafter it desired converting a compound ot formula (I) thereby produced to a pharmaceuticalry 50 
acceptable salt thereof or to a further compound of formula (I) 

The reaction is preferably earned out In an organic solvent, tor example ethanol. and In the presence of a 
base, such as potassium carbonate or sodium hydroxide. The reaction preferably occurs at between room 
temperature and the boiling point ot the solvent . and tor a period of from about 15 minutes to 3 hours. 

The compounds of formula (I) may be convened into pharmaceuticalry acceptable salts In conventional 55 
manner by. tor example, treatment wtth an appropriate acid. 

Certain compounds of formula (I) may be converted to other compounds of formula (I) in accordance wtth 
known methods. For example, compounds ot formula (I) in which FU and RV together represent — H-R* may 
be converted to compounds m which R* is -NH-R, and R4' Is hydrogen by reduction using zinc In acetic acid. 

Generally speaking. It has been found that the latter compounds tend to be unstable, reverting to the 60 
unsaturated starting materials m the presence ot ajr. However, the compounds can usually be stabilised by 
converting them to a salt form. 

A particularly preferred, and novel, process tor converting a compound of formula (I) to another compound 
ot formula (I) comprises treating a compound ot formula (la) 

65 
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10 




(la) 



in which Ri, R 2 . Ra, Rs. Re and A are as defined in formula (I), with a compound of formula (Va) 
15 Ra-NH 2 (Va) 

in which Ra is as defined in formula (I). 

to form a compound of formula (I) in which FU and RV are together the group — N-Ra. 
The compounds of formula (II) in which W is 

8 

20 -c - may themselves be prepared by oxidising a compound of formula (Ma) 



26 



30 




(Ila) 



55 in which Ri, R2, R 6 , R6 and A are as defined in formula (I) and P is an oxidisable protecting group, such as 
thioaJkyt particularly thiomethyl. 

The compounds of formula (Ila) in which A is sulphur may themselves be prepared by treating a compound 
of formula (VI) 

40 



45 




(VI) 



50 in which R,. R 2 . R 5 and Re are as defined in formula (I), P is as defined in formula (Ua), and 
Y is a leaving group, 
with a compound of formula (VII) 



« H 2 N- N- C-OZ 
I II 



R 3 S 



(VII) 



in which R 3 is as defined in formula (I), and 2 Is an aJkyl group, preferably Ci-e aJkyl, for example methyl ethyl or 
60 tertiarytoutyl, or an ammonium or alkali metal ion. 

Y is preferably a halogen atom, an aJkarvesulphonytoxy group (such as rnettylsulphonyloxy) or 
arylsulphonytoxy (such as beruenesulphonyloxy or p-toiuenesulphonyloxy). 

The reactxxi is preferably earned out in an organic solvent, for example ethanol, aoetonttrlle or 
dimethytiormamide, at between room temperature and the boiling point of the solvent- The reaction time may 
65 be decreased by employing a catalyst such as 
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The compounds of formula (1(a) in which W is 

o 

- c - and A is oxygen may be prepared by cyclising a compound of formula (VIII): 




J R 6 R 3 

R 5 



10 



15 

(VIII) 



in which Ri. R2, R3. Rs and Re are as defined in formula (I), P is as defined in formula (Ha), and R 0 is an alkyl 
group, preferably Ci-e alkyl such as methyl or ethyl. The cycttsatjon may be carried out in the presence of a 20 
base, such as sodium ethoxide, in a diluent or sorvent, such as ethanoJ, at about ambient temperature. 
The compounds of formula (I la) in which W is 

0 

- c - and A is -NH- may be prepared by treating a compound of formula (DC): 

25 

O 

Ji 



1 

O N ^\ 



X 




X) 



R 6 

5 (IX) 

in which Ri. R 2 , R 5 and Re are as defined in formula (I). P is as defined In formula (lla), and Re Is as defined in 
formula (VIII) wtth a compound of formula (X): 

H2N-NH-R3 (X) 40 
in which R3 is as defined in formula (I). 

The reaction may be earned out in a diluent or sorvent, such as ethanol, and suitably at a temperature up to 
the boiling point of the diluent or solvent. 

The compounds of formula (VI) may themselves be prepared by treating a compound of formula (XI) 

45 

) 

. ! * 

v ^ R^R, 

I I 2 SO 

HE 

R 5 

615 

(XI) 

rn which Ri. R 2 . R5 and Y are as defined in formula (VI) wrth a compound of formula (Xla) 
P.CHjCOORg (Xla) 

in which P is as defined In formula (lla) and R9 is an alkyl group, preferably Ci-e alkyl. 60 
The compounds of lormuta (XI) are known compounds (Kulkarni etal .. J. Pharm. Sci., 58, (7) 852-7, 1969) or 

can be made from these known compounds by known methods. 

The compounds of formula (Xla) are known compounds or are pre parable ki analogous manner to the 

known compounds of formula (Xla). 
The compounds of formulae (VII) are known compounds, or are pre parable In analogous manner to the 65 
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known compounds of formula (VII). 
Compounds of formula (VIII) may be prepared by treating a compound of formula (XJI): 



5 



10 



15 



55 



60 



65 



o 

I OH 



I 

R 5 (XII) 




In which Hi, Ri, Rs and Re are as defined In formula (I) and P is as defined In formula (lla). with an alkyt 
carbazate of formula (XDI): 

O 
II 

20 H 2 N-p-C-OR 8 (XIII) 

in which and Re are as defined in formula (VIII). 
25 Compounds of formula (XII) may themselves be prepared by hydrolysJng a compound of formula (VI) . 
Compounds of formula (IX) may be prepared by treating a compound of formula (XIV): 



30 



(XIV) 

in which Ri . R 2 . Rs and R« are as defined in formula (I) and P is as defined In formula (lla). with a compound of 
formula (XV): 
40 CI- c -OR e (XV) 

o 

in which Rb is as defined in formula (VIII). 

Compounds of formula (XIV) may themselves be prepared by treating a compound of formula (VI) with 
sodium azide, and reducing the thus formed azKte with hydrogen n the presence of a palladium/charcoal 
45 cataiyst 

Compounds of formula (X). (XIII) and (XV) are known compounds, or can be prepared from known 
compounds by known methods 

Intermediate compounds ol formula (II) in which W is 

o 

50 - c - are disposed m EP-A^Q3G3418, and some of those in which W is -CH*- are genencaJry disclosed In 
EP-A-0G52442. 

In general, compounds of formula (ll) in which W is -CH?- may be prepared in an analogous manner to similar 
compounds which are disclosed in EP-A-C303418 and EP-A-0O52442. 

in order to utilise the potential cardiotonic activity of the compounds of formula (I) the Invention also 
provides a pharmaceutical composition comprising a compound of formula (I), or a priarmaceuticaJly 
acceptable salt thereof, and a pharmaceutical^ acceptable carrier. 

Such compositions are prepared by admixture and are suitably adapted for oral or parenteral administration 
and as such may be m the form of tablets, capsules, oral liquid preparations, powders, granules, lozenges' 
reconstrtutabte powders, injectable and mfusable solutions or suspensions or suppositories Orally 
administrate compositions are preferred, in particular shaped oral compositions, since they are more 
convenient tor genera) use. 

Tablets and capsules tor oral ad m met ration are usually presented in a unit dose, and contain conventional 
excipients such as fc ndtng agents, fillers, diluents, tabiettmg agents, lubricants, disimegrarrts colourants 
flavourings, and wetting agents. The tablets may be coated according to well known methods in the art 
Suitable fliers tor use Include cellulose. mannilol, lactose and other similar agents. Suitable dismtegrants 
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include starch. po^nytpyrrolidone and starch derivatives such as sodium starch glycollate. 

Suttabte lubricants include, for example, magnesium stearate. Suitable pharmaceutical acceptable wetting 
agents include sodium kauryi sulphate. 

These solid oral compositions may be prepared by conventional methods of Wending, filling, tabletting or 
the like. Repeated blending operations may be used to distribute the active agent throughout those 5 
compositions employing targe quantities of tillers. Such operations are. of course, conventional in the art. 

Oral liquid preparations may be in the form of. for example, aqueous or otfy suspensions, solutions, 
emulsions, syrups, or elixirs, or may be presented as a dry product for reconstttution wtth water or other 
suitable vehicle before use. Such liquid preparations may contain conventional additives such as suspending 
agents, tor example sorbitol, syrup, methyl cellulose, gelatin, hydroxyetriytcellulose, carboxymethyl cellulose, w 
aluminium stearate gel or hydrogenated edible fats, emulsifying agents, tor example lecithin, sorbitan 
monodeate. or acacia; non-aqueous vehicles which may include edible oils), for example, almond oil. 
fractionated coconut ofl. otty esters such as esters of glycerine, propylene glycol, or ethyl alcohol; 
preservatives, tor example methyl or propyl p-hydroxybenzoate or sorbte acid, and If desired conventional 
flavouring or colouring agents. 15 

For parenteral administration, fluid unit dose forms are prepared containing a compound of the present 
invention and a sterile vehicle. The compound, depending on the vehicle and the concentration, can be either 
suspended or dissolved. 

Parenteral solutions are normally prepared by dissolving the compound in a vehicle and filter sterilising 
before filling into a suitable vtaJ or ampoule and sealing. Advantageously, adjuvants such as a local anaesthetic. 20 
preservatives and buffering agents are also dissolved in the vehicle. To enhance the stability, the composition 
can be frozen after filling into the via) and the water removed under vacuum. 

Parenteral suspensions are prepared in substantially the same manner except that the compound Is 
suspended in the vehicle instead of being dissolved and sterilised by exposure to ethylene oxide before 
suspending in the sterile vehicle. Advantageously, a surfactant or wetting agent is included in the composition 25 
to facilitate uniform distribution of the compound of the invention. 

In addition such compositions may contain further active agents such as vasodilator agents and diuretics. 

As is common practice, the compositions will usually be accompanied by written or printed directions for 
use in the medical treatment concerned. 

The invention further provides a method of treatment or prophylaxis of heart disease in mammals, such as 30 
humans, which comprises the administration of an effective amount of a compound of formula (1), or a 
prtarmaceuticalry acceptable salt thereof, to the sufferer. 

An amount effective to treat the disorders hereinbefore described depends on the relative efficacies of the 
compounds of the formula (1). the nature and severity of the disorders being treated and the weight of the 
mammal. However, a unit dose may contain from 1 to 1000mg, normally from 1 to 100 mg, tor example 2 to 50 35 
mg, of the compound of the invention. Unit doses will normally be administered once or more than once a day, 
for example 2,3.4.5 or 6 times a day, more usually 2 to 4 times a day. such that the total dally dose Is normally in 
the range, tor a 70 kg adult of 1 .0 to 2500 mg, more usually 50 to 2000 mg. tor example 10 to 75mg, that is in the 
range of approximately 0.002 to 35 mg/kg/day, more usually 1 to 30 mg/kg/day. tor example 0.15 to 1 
mg/kg/day. 40 

In an additional aspect of the invention there is provided a compound of formula (I) or a pharmaceutical^ 
acceptable salt thereof, tor use as an active therapeutic substance, and in particular for the treatment of heart 
disease. 

Furthermore, the invention provides the use of a compound of formula (I) or a pharrnaceuticaity acceptable 
salt thereof m the manufacture of a medicament for the treatment of heart disease. 45 

The following examples illustrate the preparation of compounds of the Invention, the descriptions Illustrate 
the preparation of intermediates, and the pharmacological data Illustrate the activity of the compounds of the 
invention. 

Descnption 1 50 
M3,6-Dihydrc>-6-rnethyl-2^xcK2H 

55 



(Dl) eo 
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A mixture of 38g (0.142mol) 5-(2^romo-1<>xc^ropytH>dl^ 15.04g (0.142moJ) 

methoxy thkx»rtx>nythydrazine fICA. Jensen, U. Anthoni, A. Holm, Acta. Chem. Scand., 23,1916,1969) in 815ml 
acetonitrite was refiuxed under stirring tor 6.5 hours. After cooling in ice, the crude crystalline product was 
5 coHected, washed wtth acetonrtrte (2x50ml) and dried to give 15.23g of white crystals . 
Yield : 41%. 
m.p. : 27D°C. 

!R (KBr) :v - 3/450; 3,200; 1,690; 1.640; 1,615; 1,495; 1,250; 1,200 crrr 1 . 

NMR (DMSO-d.) * - 1.47 pom <d^-7.1Hz,3H,CH3CH); 334 (s^H,CH 2 CO); 4.70 <q^-7.1Hz,1H.CHCH3); 
W 6.89 (d,J-7.9Hz. 1H,Ar); 7.66 (dg-7.9H2,1H^r); 7.68 (s.1H,Ar); 10.63 (s.lH.exctvDrO.NH); 11.60 
(s,1H,exch.D20.NH). 

Example 1 

15 1 >Dlhydro^(3,6^ihydro-^>metriyt-2-oxo-2H-1 ,3,4-miadiazii>^)-3-hydroxyimir^ 

H 




(El) 



H 



30 

A mixture of 2g (73mmoJ) 1.3 dihydro^(3,6Klihydro-6-memyWK>xo^^ 
(1 H)-dione, 0-5g f7.3mmoi) hydroxytamine hydrochioride, 1g (7.3mmol) potassium carbonate and 50ml ethanol 
were refiuxed tor 2 hours. Yellow crystals were filtered off. triturated in water and dried under vacuum. Another 
crop of ye bow crystals were obtained by adding water to the ftttrate. 
35 Yield : 34%. 

m.p. : 170°C. IR (KBr): v- 3.200 (large); 1,725; 1.640; 1.615; 1.235 crrr 1 . 

NMR (DMSOde): 6- 1.47 (d.J -7.1Hz.3H.CH 3 -CH); 4.71 (q^-7.1H2,1H.CH3-CH); 6.96 (d.J-8.3Hz,1H,Ar); 
7.80 (d.J'-8.3Hz,1H,Ar), 8.47 (s.1HAr); 10.97 <s,1H,excrU>?0,NH) 11.63 (s.lKexch.DaO.NH). 
(Multisorv): - 1.54 (dJ-7J?H2,3H.CH 3 -CH) ; 4.53 (q,J- 7.2Hz, 1H.CH 3 -CH); 6.93 (dJ-8^Hz.1HAr); 7.75 
40 (ddJ-B.2Kz, J'-1.7Hz.1H,Ar); 8.48 (d,J- 1.4Hz,1H.Ar); 10.83 (s.1H, exch.D2O.NH); 11.49 
(s.1H.exch.D20,NH); 13.34 (s,1H,exch.D 2 O.OH) 

Example 2 

45 1 ,3-Dihydro-5-(3.6^lrTytiro^memyVg-oxo-2H- 1 ,3.4 thiada2jn-5-y1)-3-methoxytmtrK)-2H^do*-2K>ne 



H 




(E2) 



/ 



60 

Starting from 1.3^ihydro-5-(3.6^ihydrcH6-methyl-2-oxo-2H- 1,3,4 tttatfa2ln-5^)^H-indole-2^ (1H)-dione 
and methoxylamine and following the method described in example 1 , afforded the beared compound. 
Yield : 620to. 
m.p. : 290°C. 

65 IR (KBr): v- 3.300; 1,745; 1,718; 1.615; 1.585; 1.295; 1.060; 1.025 cm' 1 . 
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NMR (DMSOde): 6- 1-48 (dJ-7.1Hz,3H,CH s CH); 4J23 <s,3H. CKsO); 4.72 <q,J-7.1te,1H.CH5-CH); 6.96 
(d,J-e.2Hz.1H,Ar); 7.84 (dd.J-8.2Hz^'-1.5Hz.1H.Ar); 830 (d.J'- 15Hz.1H.Ar); 11.07 ls.IH.exch.D2O.NH); 
11.68 (s,1H,exch.D20.NH). 

Example 3 

^^^^ro-^G^h^ro^&^th^^x^H-A ,3,4.thiadiazinH5-yt)-2-oxc~1 H>tndc4^ytidene) -hydrazine 
carbothioate 



10 




16 

(E3) 



20 



A mixture of 1g (3.6mmol) 1 >dihydro-5- (3,6^ihydro-6^triyi-2-oxo-2H-1 ,3,4-tr*diazin^)-3H-^ole- 
2.3 (1H)-dione, 0.38g (3.6mmol) methoxythiocarbooyl hydrazine In 30rnl ethanoi were refluxed tor 30 minutes. 
After cooling, filtration afforded the desired compound. 
Yield : 71<Vd (950mg). orange crystals. 

m.p. : 245°C. 90 
IR (KBr)- v- 3,200; 3.150: 1.700: 1.650; 1.620; 1.490; 1,450;1.3G5; 1520; 1.156 cnr 1 . 
NMR (DMSO-de) : 6- 147 ppm <d,J-7.1Hz.3H.CH 3 CH): 4.17 U.3H.CH3O): 4.83 (qJ-7.1HzJH.CHs-CH); 
7.03 (d,J-8.3Hz,1H.Ar);7.87 <dd,J -8.3Hz,J' - l5Hz.1H,Ar); 7.93 (s.1H,Ar); 1157 <s,1H.exch.D20.NH); 11.69 
ls.1H.exch.DjO.NH); 13.51 (s.1H.exch.D20,NH). 

35 

Example 4 
caroothioamide. 



45 

(24) 

SO 



55 

A mrxiure of 1g (3. 6m mo!) 1 .Mihydro-^ (3.6^ir^0ro-6-metrry1-2-oxo-2H-1 ;3,4-truadta^in-^)-3H-*Kk>ie- 
2.3 (1H)-dione. 0.33g (3.6mmol) thiosemicarbazide m 30ml ethanoi were refluxed tor 30 minutes. Filtration of 
the cooled resorting suspension, yielded the desired compound as yellow crystals. 
Yield : 79<K) 

m.p 300°C. *> 
IR (KBr) : v_ 3.250; 1.698; 1.648; 1.625 1.608; 1.590; 1.485; 1.210; 1,140 cnr 1 . 

NMR (DMSO-de); 6- 152 (d^-7.1Hz^H.CH 3 -CH); 4 65 (q, J-7.1Hz,1H,CHCH*); 7.02 (d,J-8.3Hz t 1H.Ar); 
7.81 (dd. J-B.3Hz.J'-1.7Hz.1KAr); 8 12 (dj - 1.4Hz,1H.Ar); 851 |s.1H,exch.D*0,NH); 9.12 
(s 1 H exch.D7O.NH) ; 1 1 .43 (s,1H, exch.D2O.NH) ; 1 1 .70 (s.1 H.exchDsO.NH) ; 12.41 (s.1H, exch.DjO.NH). 
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Example 5 

5-(3,6-P»rydro-6-metftyl2^ 3-phem/thydrazone : 




(E5) 



/ 



H 

20 

A mixture of 1g (3.6mmol) 1>tfhydro^(3,6^tiyoYo-6-*neth^ 
2.3 (1H)-c*one, 0.4g (3.7mmol) phenythydrazme in 30ml ethanol was refUxxed tor 15 minutes. Filtration yielded 
950mg yellow crystals which were purified by column chromatography on aiHca (eluent : chloroform with 1<*b 
methanol). 
25 Yield : 770mg (58<K>). 
m.p. : 296°C. 

IR (KBr): v- 3.150; 1,692; 1.615; 1395; 1.560; 1.240; 1.150 cnr 1 . 

NMR (DMSOde): 6- 130 ppm (dJ-7.1Hz.3H.CH3-CH); 4.83 (q,J-7.1Hz.1H,CHsCH); 6.M.1 (m,BH.Ar); 
11J26 (s.lH.exch. DaO.NH); 11.64 <s,1H,exch.D 2 O f NH); 1Z74{s.1KaxchJ>20, NH-N).~ 

30 

Atternatrye preparation 

400mg (4.3mmoJ) aniline in 10ml water containing 23ml hydrochloric acid were diazotteed at 0.5°C with a 
cold solution of 300mg (4.3mmol) sodium nitrite in 8ml water. This solution was added dropwise to a solution of 
1.0g (3.0mmol) 5-(3,6^ihydro-6^thyl-2<>xo~2^^ in 20ml 

35 ethanol and 20ml DMF. The mixture was stirred 1 hour at room temperature. The precipitate was filtered off, 
washed with methylene chloride and methanol- and dried under vacuum. 
m.p.,IR,NMR were identical to those of the product obtained by the previous method. 

Example 6 

40 

1 .3^Dihydro^(3.6^riydro-6^ttTyl-2>oxo-2H-1 ,3>thiada2n-5^l)-^heny1imino-2H-indc4-2-one 




(E6) 



/ 

h 



55 

A mixiure of 2g f7.3mmol) 1^ihydro-5-(3.6-dihydro^rrwtn^ 
(1H)-dione and 0.68g (7-3mmol) ankiline in 50ml ethanol was reflux ed for 1 hour. After cooling, yellow crystals 
were filtered off and dned at 40°C under vacuum 
60 Yield 78<Vo (as a mixture syn + anti). 
m.p. : 290°C 

IR (KBr): v- 3,200; 1,769; 1.735; 1.645; 1,615; 1.485; 1.305 1.205 crrr 1 . 

NMR (DMSOd*) : mixture of syn + anti: 6-1.27 ppm (d.J-7.1 Hz.3xD.72H,CH3-CH) 1 4& 
(dJ-7.lHz.3x0^8H.CH 3 CH); 4.07 (qJ-7.1Hz,0.72H.CH3CH); 4.80 (q < J-7.1Hz.0^8H,CHsCH); 67-81 (m 
65 8H.Ar; 11.2 (m,1H.exch.D?0,NH); 11.57 (m,0.72H.exch.D?O,NH); 1138 (m.O^BH.exchDjO.NH) 



10 



EP 0351213 A2 

• 350.0823 (Ttieoretical 



350.08374 tor Ci»Hnr>LO»S). 

Alternative method c _„„Hwi.9-mto-2H-1 34-miadla2in^)-1.3^hydro-2rWndoK2KTO In 

20b (76mmoles) 5-(3,6Kl,hy^^th^2^2H 3 1^ ^obenzene were .dried porttonsw.se. 
700ml 1/1 methanol/ethanol were r*atedto«) CJtf ^ ^.^te appeared after a tew minutes, 

men 4ml piperidin dropw«e. The *"spens»n -n^cipitate was filtered off, washed with 

Stirring was continue tor tOn^es.and m*«^^°ncoo^ cotnpo<inll , Identic^ to that 

methylene chloride and dried under vacuum, yielding 15-og l*™> 
obtained by the previous method. 



10 



Example 7 

^^methyl-2— — 3 4-thied,^ y,).1H^e-2.3^one 3-hydr.zone 




(E7) 



x 



25 



30 



r ,„ „ .., . f^-nr* 2 wixo-2H-1.34-tMediazin^>-3rWndo»e-2^ (1H)-dione 

19 ' 3 6mm ° ,) " ^^^^X^^^ aTn^Uperatun, The co*r cringed 
r.o l^r^^-S^S* 1^o1y*owcn*1als were .soUried. 

Yield : 14«Vo. 

IR^KBr^v— 3.400: 3200: TffO: 1.620; jj.'^'y^'^^Q^^J)' 4.77 (qJ -7.1Hz.1H.CH,-CH); 6.95 * 
NMR (DMSO-de) : £>- 1 M PP" (dJ-7 .IHz.3 Hg*H»J : £ W , d<J '. 1 .7Hz.1H.ArjT 9-80 

(mlH^xch-DjONHj) : S .mSxch^S: 1« ,m,H. e,ch.D,O.NH, ; 11.60 (m.lH.exch^O.NH). 
Example 8 

^..n ^ i Hv rtrf ^-methv l -2.oxo-2 H.1 3 4.th a d^,n-^)^pher^mino-2H.indo»-2-one, 
hydrochlonde 




50 

(E8) 



55 



•i 1 •urMh^r t vS-(3 6^ihvoro^methyW2-oxo-2H-1,3^ 
^',^187^2^ ^^ n 2L glee* ace«c acid were re«uxed to^ mlnute^The 
^^wMremovedbv Wranon md washed with acetic acid. 100ml water were added to the flttrate 
anTt* pS^ with water un« neutral, and driedunder vacuum. This compound w« 



€0 



65 
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filtered off. washed with ether end dried. 
Overall yield : 730mg (66*Vto). 

m.p. : 335°C (hydrochloride); 164°C dec (free base). 
Hydrochloride : IR (KBr)rv- 3,400 3.200; 1.73S; 1,625; 1,500 cnr 1 . 

NMR (DMSOde): 6- 1.43 ppm <d^-7.1Hz.3H,CH*-CH); 3.38 (q, J-7.1Kz,1H,CH3-CH); 5.17 (S.1H.NHCH); 
5.36 {m,excrLD?0,Ha+ NH Ar); 6.5-6.6 (m,3H,Ar); 6^-7.1 (m^H^r); 7.6-7.7 (m,2H. Ar); 10.81 
(s,1H t exch.D20,NH); 11.55 <s.1H,excruD20,NH). 

Example 9 
trite 

H 




(E9) 



500mg (l.emmol) 1 3^ihydro-5-(3.6KJihydro-6^thy|.2KDxo-2H-1 ^,4-thiedia2ir>-5-yl)-3H-indoie-2^ 
(1H)-dione. 0.73g (6ep.) maJononrtrile in 50ml ethanol were stirred at room temperature for 0.5 hour. The 
precipitate was tittered and dried under vacuum. Dark violet crystals. 
Yield : 73*>. 
m.p. : 276°C. 

IR (KBr): v- 3,450; 3,100; £240 (weak); 1,745; 1,642; 1,622; 1,600; 1,305; 1,205 crrr 1 . 

NMR (DMSO-de): &- 1-49 ppm (d,3H,J-7^,CH 3 -CH); 4.68 (q,1H^-7^Hz,CH 3 CH); 7.02 

(d,1HJ-8 4.Hz^r); 7.94 (dd,J-8.4Hz.J'- 1.2Hz, 1H,Ar); 11.47 (s,1H.exch.D*0,NH)r '-1.77 

(s,1H,exch.D*O.NH). 

Example 10 

1 .3 -Dthydro-5-(3.6-dihydrr>^-rre^ 
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(E10) 



10 



A mixture of 1g (3.Bmmof) 5-(3,6^ihydrc>-6HT>«rth^ 
2H-indo4-2-one, 0.4g (3.8mmoI) benzatoehyde and 0.05g (Oimmd) piperidine in 6ml methanol was reflux ed 15 
with stirring tor 45 minutes. After cooling at room temperature a precipitate was collected, washed wtth 
methanol and dried to give 1.1g of yellow crystals. 
Yield : 83<K>. 
mp. : 263°C. 

IR (KBr) : v: 3,300; 1.690: 1.650; 1.615; 1.200 cm* 1 . 20 
NMR (DMSO-da): mixture of E/2 (about 70/30) 6 - 1.44 ppm |dj -7.1Hz ( 3x0.7H,CH s CH) ; 1.53 
(d^-7.1Hz^x0^H.CHaCH); 451 (qJ-7.1Hz.0.7H.CHCHs); 4.77 <q.J-7.1Hz.0.3H,CHCH3); 6.9M.45 
(m,9H Ar and Ar-CH — ); 10.91 (s.0.3+0.7H,exch. D 2 0,NH); 1157 (s,0.7H,exch.D?O,NH) ; 11.66 (s,0.3Kexch. 
D 2 0,NH). 

25 

Example 11 

1 .3 -DlrtydrO"5-(3.6^riydro-6-methyt-2>oxo-»2H-1 ,3,4-thiadazin^5^H3~phenoxytmino-2H^ 

30 



(Ell) 35 



40 

Starting from 1.3^ihydrcK5-(3.6^ihydrc~&-memy^^ 
and phenoxyiamine. and following the method described In Example 1. the desired compound was obtained. 
Yield : 41<Vo. 
m.p : 212°C. 

IR (KBr) : v - 1.735; 1,615; 1.595; 1.485; 1,300; 1,195 cnrV 45 
NMR (DMSO-de):6- 1.51 (d J - 7Hz. 3H, CH3CH ); 4.79 (q.J -7Hz,1H,CHCH s ); 7.04 (d .J- 8Hz,1HA0; 7.2-7.6 
(m,5H.Ar phenyl): 7.94 (dd,J — 8Hz J' — 1 7Hz.1H.Ar) : 8.51.. (d J' « 1.7Hz.1HAr); 11.2 (m,1H.exch.D 2 0,NHJ ; 
11.7 (m.1H.exch.D 2 O.NH). 

Example 12 SO 




65 
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5-(3,6^hydro^rnethyi-2H3X<>-2H-1 ,3,4-thiadtazir)-6-yl)-1 H-indote-2,3-dione 
3-[2- (aminomethanimino)hydrB2one] 



10 



5 




f 



15 



Starting from 1 >dlhydro^(3,6^ihydro-6-rnem>4-2-oxo-a-i-1 ,3,4-thiadta2ir>^)-OHHndo^^3( 1 H)-dione 
and aminoguanidine bicarbonate and following the method described in Example 1, the desired compound 
20 was obtained. 
YiekJ : 47^. 
m.p. : 225°C dec. 

IR (KBr) : v - 3.300; 1,690; 1.610; 1,470; 1.430 cnrV 

NMR (DMSOda): 6- 1.47 <d^-7.1Hz.3H,CHsCH); 4.67 (q. J-7.1Hz.1H,CH 3 CH); 6.76 <s.3H.exch.D*0 
25 NH,NH 2 ); 6.88 (<U-8.2HzJH.Ar) ; 7.68 (dd.J-8.2HzJ'- 1.8Hz. 1HAr); 8.74 <d,J'-1.8Hz.1H.Ar); 
10.48(s,1H.excra>2O.NH); 11.56 (s.lH.exch.CfcO.NH). 

Example 13 

30 5~(3,6-Dthydro^rriethy-2-oxo-2H-1 ,3,4-thiadiazin-5-y1H H-lndote-2.3-dione 
3>[2-(4>dihydro-lH-2-lm)da2oly<)hydrazone 



Starting from 1,^ihydr<>5-(3,6^hytiro^memy^2HDxo-2^^^ 
50 and 2-hydrazmo-2-im»dazoiin hydrobromide and following the method described In Example 1. the desired 
compound was obtained. 
Yield : 4KVt 
m.p : 243°C dec 

IR (KBr) : v : 1,680; 1,610; 1.510; 1.165 cm* 1 . 
55 NMR (DMSOde): 6 - 1.49 (dJ-7.1Hz.3H,CH 3 CH); 3.34 (s, 4H.NCH ? CH 2 N); 4.58 (qJ-7.1Hz,1H,CH 3 CH); 
6.88 (d. J-8.3Hz.1HAr); 7.5-77 (m, containing at 7.63.S.2H, exch.D2O.NH.NH and 
dd.J-8.3Hz^r-1.7Hz.1HAr); 8.72 (dJ-1.7Hz.1HAr); 10.50 (s.1H.exch.D 2 O t NH); 11.58 
(s.lH.exch.DjO.NH). ~ 

GO Example 14 



45 




H 




65 
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(E14) 

10 



Starting from 1,^ihydro-M3.6^hyoYo-6^tr^^ 15 
and N.N-djmethyi p-phenytene diamine and following the method described in Example 1, the desired 
compound was obtained. 
VieW : B1<K>. 
m.p. : 26t°C 

IR (KBr) : v - 3.200: 1740: 1.610: 1.565 crrr 1 . 20 
NMR (DMSO-os)- Mixture of two isomers in a ratio of about 45/55 

A {major isomer) : 1.36 (d.J-7^Hz,3H,CHsCH): 2.99 (s.6H,CHsNCHs) ; 4.30 (q^ - 7.2Hz. IH.CHsCH); 6.6-8.0 
]rn,7H.Ar); 11.10 (m t 1H.exch.D 2 O.NH); 11.65 (m.1H,exch. D*0,NH). 

B (minor isomer) : 1.48 (dJ-7.1Hz.3H,CH 3 CH); 3.02 (s,6H.CteNCH3); 4.79 (q^-7.1H2,1H.CHsCH); 6.6^8.0 
rmJH^r): 11.10 (m.1H,exch.D 2 0,NH): 11.65 (m,1H.exch. D*O.NH). 25 

Example 15 

Methyl 

2-l2,3^rhydro-M3.6^hydro-6^t^2-oxo-2H-1 ,3,4-thtadiazir^5-yl)-2-oxo-1 H4ndo)"3-ynderie)rtydra2lne 30 
carboxytate 




(S15) 40 



Starting from r3^irrydro-5-(3.6-d«hydro-6-mctrry1-2-oxo-2H-1 r 3,4^ miadiazir»-6^)-3H-lrxk>le-2,3(1H)Klione 
and methyicarbazate and following ihe method Oescnbed in Example 1, the desired compound was obtained. 
Vield : 330t. 

m.p. : 201°C 50 
IR (KBr) : v - 3.200; 1.735; 1,610; 1.525; 1.180 crrr 1 

NMR (DMSOde): 6 -= 1.50 (d^-7.0Hz.3H,CH 3 CH) ; 3.84 (s.3H. CH3O); 4.81 (q,J- 7.0Hz, IH.CHsCH); 6.97 
ld.J-8.3Hz.1H.Ar); 7.84 (dJ-8.3Hz.1HAr). 8.34 (s.1H, Ar); 11.02 (s.lKexcrtD^O.NH); 11.25 
(s.1H.exch.D 2 O.NH); 11.70 ls.IH.exch.D5O.NH) 

55 

Example 16 

!>DihydfT>-5H3.6^irrydro-6^et^ 
2-one 

60 
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(E16) 



15 Starting from M3,6^ihydrt>-€^tt7y1-2^xo-2^^ and 2 

nrtro benzakJenyde and following the method described w\ Example 10, the desired compound was obtained. 
Yield : 33<*>. 
m.p. : 258°C 

IR (KBr) : v - 3,200; 1.710; 1,645; 1,605; 1.520 cnr 1 . 
20 NMR (DMSO-de):6 - 133 (d.J-7.1Hz,3H,CH3CH); 4.35 (dj -7.1 Hz, 1H,CH S CH); 6.^8.4 (m.BH Including 1H 
vinyl at 733 ppm.3H.Ar and 4H phenyl rinQ); 10.97 (s,1H, exch.D2O.NH); 1133 (s.lH.exch.DjO.NH). 

Exampte 17 

25 1 >Dihydro^(3,6^ihy<^o-6^thvt-2-ox(>2H-1 ,3,4-thiadiazin^)^[(24iyoVoxyp^^ 
dol-2-one 




(E17) 



40 



Starting from M3,6^ihydrcH6-fT>emyt-^^ and 2-hy- 

droxy benzaldehyde and following the method described in Exampte 10, the desired compound was obtained 
Yield : 62<*> 
45 m.p : 233°C 

IR (KBr) : v - 3.200; 1.680; 1.640; 1,610; 1,455; 1.225 cm"'. 

NMR(DMSO-de):& - 1.45 (d J- 7.1Hz.3H,CH 3 CH); 430 <q.J- 7.1 Hz.3H,CH 8 CH) ; 6.9-8.1 (m,8H Including 4H 
phenyl. 3H>r and IH.vinyl); 10.26 (rn.IH.exch.D2O.OH); 10.82 (s,1H.exch.D 2 0,NH); 1135 
ls.IH.exch.D2O.NH). 

SO 

Exampte 18 

1 ,3-Dihydro~M3,^hydro~6^etr^ 
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(E18) 



10 



Starting from M3.6^ibydro~6^thyt-2K>xCH2^ ^ and py- 

ridine 4-carboxaidehyde and following the method described in Exampte 10, the desred compound was 
obtained. 
Yield : 85<K>. 
mjp. : 319*0 

IR (KBr) : v - 1,690; 1.600; 1,200 cm" 1 . 

NMR (DMSO-d«): 6 - mixture of two isomers 2 and E in a ratio of about 40/60 

1.42 (dJ-6.3Kz£H,CHsCH. major isomer); 1.52 (d. J — 63Hz^H,CHaCH, minor isomer); 4.52 
(q^-6^Hz.1H,CH 3 CH, major isomer); 4.75 (qJ-6.3Hz,1H.CH3CH. minor isomer); 6.&-8.8 (m,8H Including 
1H,vinytic, 3HArand4H.pyridine); 10.98 (s,1H,exch.D20,NH); 11.57 and 11 £7 (2s.1H.exch.D20 t NH2 isomers). 



15 



20 



Exampte 19 

1 ,3-Dihydro-5-(3.6Kjihydrc^methyt-2-oxo>2H-1 ,3,4-miadiazin-5^)^(3-pyrkiytr^ 




(Ei9; 



30 



40 



Starting from 5-(3.6^irrydro-6^emyl-2-oxc-2H-1.3.4-truad and py- 

ridine 3-ca/boxaidehyde and following the method described in Exam pie 10, the desired compound was 
obtained 

Yield :75<K). m.p. : 285°C IR (KBr) :v« 1.690; 1.650; 1,615; 1,210 cm -1 . NMR (DMSO-de): mixture E + Z in a 45 
ratio 01 about 1 to 1. 1.43 (dJ-6.7H2,3H,CH 3 CH, isomer A); 1.53 (d,J-6.7Hz,3H CHsCH , isomer B); 4.52 
(q J - 6.7Hz. 1 H.CH3CH. isomer A) : 4.76 (q.J - 6.7Hz,1H.CH 3 CH, isomer B) ; 6.9-9.3 (m,8H including 1H vinyl, 4H 
pyridine and3H Ar); 10.96 (s.1H, exch.D?O.NH); 11.57 and 11.67 (2s,1H,exch.D20,NH isomer AandB). 

Example 20 60 
t 3^Dihydro-5- (3,6-<jihydro-6-methy1-2-oxo-2H- 1 £,4-miadazin-5-y1)-3-(2-rjyri^ 




(E20) 



55 



eo 
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Starting from 6^(3,6^ihydro-6-methyl-2K>xo-^ and py- 

ridine 2-cartxwaldehyde and foUowing the method described in Example 10, the desired compound was 
obtained. 
Yield : 77<¥o. 
rrup. : 296°C 

IR (KBr) : v - 3,150; 1,700; 1.635; 1,610 cnr 1 . 

NMR (DMSOde): 6 - 1.61 (dJ-7.1Hz^.CHaCH); 4.69 gJ-7.1Kz.1H,CH3CH); 636 <d,J-8.3Hz.1H,Ar1; 
7.48-8.04 (m,5H including 2H Ar, 1H vtnylic and 2H pyridine) ; 8.9-9.0 <m.1H.pyridtne) ; 9.74 (s,1H.pyridina) ; 1031 
<s.1H,exch.D20.NH); 11.64 (s.lH.exchJ^O.NH). 

Example 21 

5~(3,6-DirrydrT>^^^ 34(4Ht>etfry<)phenythydrazone1 




(E21) 



A mixture of 13 g (4.3 mmoJ) 1.3^ihydrcK5-(3,6^hyoYo~6^trTy^2^^ 
hmincH2HHndc4-2-one, and 0.75g (4.5 mmol) 4 methytpherryf hydrazine in 20 ml acetonltrlie was refluxed 2 
hours The mixture was cooled, filtered off and the residue was washed with hot 1/1 methanot/water. After 
drying under vacuum orange crystals were obtained. Yield : 92<*to 
m.p. : 285°C 

IR (KBr) : v - 1,680; 1,620; 1,550; 1.240 cnr'. 

NMR (DMSO-ds): 6 - 1.50 (d.J-7.1Hz.3H.CH 3 CH); 2J29 (s.3H.CH3Ar) ; 4.85 (q^-7.1Hz,1H.CH3CH)' 700 
(dJ-8.3Hz.1H.Ar); 7.20 (d,ABJ-8.4H2^H.pheny1); 739 (d ABJ - 8 .4Hz^H, phenyl) ; ~ 773 
(ddJ-B.3Hz.J'-1.BHz,1H, Ar); 7.99 (dj- 1.8Hz,1H,Ar); 11.26 (s.lH.exch.DaO.NH); 11.66 
(s.lH.exch.DjO.NH); 12.74 (s.1H.exch.D 2 O.NH). 

Example 22 

S-(3,6- r>hydro-6-methyl-2H3xo-2H-1 ,3.4-thadtazin-&-y1)-1 H4ndoie-2,3-dione 3-[(pherrylrnethyl)rTydrazone] 




Starting from 1>dihydro-5-(3.6^ihydrr>€^t^ 
2 -one. and benzylhydrazjne dihydrochlonde and Tolk>wing the method described in Example 21, the desired 
compound was obtained. 
Yield : 24<*o 
m.p : 202°C 

IR (KBr} : v - 3.200; 1,665; 1.605; 1.550 cm* 1 . 
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NMR fDMSOds) 5-1.46 (d.J - 7.0Hz,3H,CH 3 CH) ; 4.7-4.8 (m,3H,ArCH2 + CHCH 3 ); 6.94 
rdJ-83Hz1H>r); 7.2-7.4 (raSH.phenyl nng)f 7.64 <d,J- 8.3Hz, 1H,Ar); 7.80 (s.1H, Ar); 11.03 
(s.1H.exch.D 2 O.NH); 11.37 (s.lH.exch.r^O.NH): 11.61 |s,1H,«ch.D20,NH). 

Exampte 23 




10 



(E23) 15 



20 



Starting from 1>dlhydr©-M3,&^irTydro-6^th^ 

2- one, and ethyl aminooxyacetate and following the method described In Example 21 , the desired compound 
was obtained. 

Yield : 64<K> 

m.p. : 118°C 25 
IR (KBr) : v - 3.200; 1,740; 1,610; 1.210 cm" 1 . 

NMR (CDCb): 6-1.32 (U-7.2Hz.3H,CH 3 CH20); 1.67 <d,J - 7.2Hz^H,CH 3 CH) ; 4.1-4.4 (m,q + 
t3HCH 3 CH*0 and CH 3 CH); 5.07 < 5f 2H.OCH*CO); 6.97 (cU - 8.4Hz,1H.Ar); 7.77 
(dUJ-8.4Hz,J'-1.9Hz,1H,Ar); 8.40 (d^- 1.9HZ.1H, Ar); 9.10 (m,2H,exch.I^O.NH,NH). 

Exampte 24 

5-(3,6-Dihydro-6-memyl-2^xc-2H-1^^ 

3- [4-(1,1-dimethytethyi)pheny1hydrazone] 




40 



45 



SO 

Starting from l,3^ihydro^(3.6H*hydrc>-6^ 
2-one. and 4t-bulyt phenyl hydrazine hydrochlonde and following the method described In Exampte 21, the 
desired compound, was obtained 
Yield : 83«Vo 

m.p. : 299°C 66 
IR (KBr) : v - 3.200; 1.680; 1.635; 1.615; 1.550; 1.180 cm' 1 . 

NMR (DMSCXfe): 6- 1.29. (s.9H>Bu); 1 .50(d.J-7.1Hz,3H, CH 3 CH); 4.82 (q^-7.1Hz.1H.CH 3 CH); 7.00 
(dJ-8.3Hz.1H, Ar); 7.41 <s.4H.ArtBu) ; 7.72 (dJ-8.3Hz.1HAr); 7.99 s,1H,Ar); 11.26 <s,1H,exch.D20,NH) ; 
11.66 (s.lH.exch. D 2 O.NH); 12.77 <s.1H.exch.D 2 O.NH). 



60 



Example 25 

5-(3.6-DihydrcH6-rnethy«-2-oxo-2H-1 .3.4^thiadia2ln-5-y1)-1 H-indote-2.3-dk>ne 3-(cyck>hexylhydrazone) 



19 
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(225) 



/ 

H 



15 Starting from 1 ^riydro^(3,6^lhydro-^^ 

2 -one, and cyck>hexytnydrazine and following the method described In Example 21 , the desired compound 
was obtained. 
Yield : 54%to 
rap. : 217°C 

20 IR (KBr) : v - 3,150; W5; 1,636; 1,546; 1.190 crrr 1 . 

NMR (DMSOde): 6 - 1.0-2.1 (m,13H,including cyciohexyl ring and d, at 147 pom. J*-7.1Hz£H,CHsCH); 
3,5-3.7 (m, 1H.CHNH); 4.78 (qJ-7.1Hz,1H.CHaCH); 6.95 (d,J-8.2Hz. 1HAr); 7.64 
(dd,J-8.2Hz,J'-1.6Hz,1H.Ar); 7.80 (d. J'- 1.6Hz,1H.Ar); 11.03 <s,1H.exch.D20,NH); 11.16 (d, 
J-5.3Hz.1H.exch.D20.NH); 11.61 (s,1H,exch.D?0,NH). 

25 

Example 26 

5-(3,6-DlhyoVo-6-melhyl-2H3xcH^ 3-(rr>etfty1phenylriydra2one) 



30 




(E26) 
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H 



45 Starting from 1 ,3^hyfjro-5-(3,6--dthydrc>-&-rnctrTyi-2-ox(>2H-1 ,3.4^miadiazin-6-y1)^pherTyUmJno-2H4no^ 

2 - one, and 1-mothyi 1-phenylhydrazine and following the method described in Example 21, the desired 
compound was obtained. 

Yteld 47<*> 
m*. . 260°C 

50 IR (KBr) : v - 1,690; 1.605; 1,540; 1,490 crrrV 

NMR (DMSO-de): 6 - 1 49 (dJ-7 1Hz.3H.CH 3 CH) ; 3.91 (s,3H,NCHs); 4.83 <q,J-7.1Hz,1H.CH3CH); 6.9-8.0 
(m.BH.includmg 5H.phenyl nng and 3H.Ar); 11.1 (m.lH.exch.DsO.NH); 11.6 <m,1H.exch.D20.NH). 

Example 27 

55 

5-(3.6~Dlhydrc>-6~methyl-2K)xo-2H-1,3,4Mh^ 

3- [ (3,4-dich)oropheny1)hydra2one 



20 
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(E28) 



10 



15 



Starling from 1 >dihydro^(3.&^hydn>^^ttTyt-2-oxc>-2H-1 ^,4-thiadia2^v^y1)^phenyiimtrKv2HHndol- 
2-one. and 3,4-dtehtoropnenyl hydrazine and following the method described in Example 21, the desired 
compound was obtained. 
Yield : 53K> 

rrup. : 295°C 20 
IR (KBr) : v - 1,675; 1.625; 1,560; 1,475 cm"i. 

NMR (DMSO-de): 6 - 1.49 (dJ-7.1K^3H,CHaCH); 4.84 (qJ-7.1Hz,1H,CH3CH); 7.00 (dj - 8.3Hz, 1H.Ar); 
7.4-7.8 (m,4H,3H phenyl ring + 1H Ar); 8.02 (s.1H,Ar); 11.32 (s,1H.exch.D 2 0,NH); 11.67 
|s.1H.exch.E>70.NH);1Z63 (s. IH.exch.D2O.NH). 

25 

Example 28 

5-(3.6-DihydrcH6-methyl-2-oxo-2H-1 ,3A-miadiazirv5^)OhMndc4e-Z3-dK>ne 3^<4HTiethoxy)phenythydrazone] 



30 



40 



H 

45 

Slartmg from 1 .3-dinydro5- (3.6-dihydri>-6-meth>4-2-oxo-2H-1 ,3.4-miadiazirv6^)^pherryMn^rK>2HHrK^ 
2 -one. and 4-methoxyphenyl hydrazine and following the method described in Example 21, the desired 
compound was obtained 
Yreld : 90<Vto 

m.p. : 273°C 50 
IR (KBr) : v - 3.200; 1.680; 1.646; 1.620; 1.560 cnr 1 

NMR (DMSO-de): 6-1.50 (d J- 7.0Hz.3H.CH 3 CH) ; 3.76 (s,3H,CHaO); 4.83 (qJ-7.0Hz,1H,CH3CH): 6.9-7.1 
<m,3H 2H phenyl + 1H Ar), 7.43 (d.AEM — 9. 0Hz,2H, phenyl) ; 7.71 dd,J ~ 8.3HZ.J' - 17Hz.1H,Ar); 7.98 
<d.J'-1.7Kz.tKAr); 11.22 <s.1H.exch.D?O.NH) ; 11.66 U.IH.exch.DjO.NH); 12.77 ia.lH.exch-DaO.NH). 

55 

Example 29 

M3.6-DrhydrcH6-rnethyl2-oxcK2HO^^ 3-[(4^toro)p*enyfhydrazone] 

GO 



65 
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15 

Starting from 1 ,3-dihyo*o^3,6^hydro-frTOtr^ 
2 -one, and 4-chJorophenyl hydrazine and folowing the method described in Example 21, the desired 
compound was obtained. 
Yield : 70<K> 
m_p. : 283°C 

IR (KBr) : v - 1.690; 1,620; 1,560 cmr 1 . 

NMR (DMSO-d«): 6 - 1.50 (d«J-7.0Hz^.CHsCH); 4.B4 (qJ-7.0Hz/m.C>kCH); 7.01 (d,J - 8.3Hz, 1H,Ar); 
7.4-7.6 (m,4H,phenyl); 7.75 (dcU--8.3Kz.J- 1.2Hz. 1HAr); 8.00 (dJ'-8.2Hz,1H,Ar); 11.30 
(s.1H,exch.D20.NH); 11.67 <s,1H.exch.D20.NH);1Z69 (s.1H,exch.D20,NH). 

25 

Example 30 

5~(3,6-DlhyoVo-6^thyl-2K>xo-2H-1 ,3,4-thiadiazin-5-yi)-1 H-tndote-2,3-dione 3-[(4-flucro)Pffienylrrydrazone] 



Starting from 1,3-dlhyoYo^(3.6^irrydro-6-metr^ 
2 -one, and 4~fluoropherry1 hydrazine and 1 blowing the method described in Example 21, the desired 
compound was obtained. 
YiekJ : 64(Vd m.p. : 291°C 
50 IR (KBr) : v - 3.200; 1.695; 1.620; 1,565. 1,520; 1.150 crrrV 

NMR (DMSf>de): 6 - 1.50 (dJ-7.0Hz.3H.CH 3 CH) ; 4.84 (q. J-7.OHZ.IH.CH3CH); 7.01 (dJ-8.3Hz,1H.Ar); 
7.24-7.29<m, 2H.phenyt); 7.50-7.60 (m^H.phenyl); 7.74 (dJ.-8.3Hz, 1 H,Ar) ; 8.00 (s,1H,Ar); 11.28 
(s.lH.sxch.DaO.NH); 11.67 (s.1H.exch.D?O.NH) . 1270 (s,1H.exch.D?O.NH). 

55 Example 31 

S-(3.6-Dihydro^methyl2^xo-2H-1,3,^ 3-[(2-trttiuoromethyt) 
phenyl hydrazone] ***" * 



3D 
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Starting from 1 ,3^iriydro-5-(3,6Kllriydro-6^^ 15 
2 -one, and 2-trtfluorornethyi phenyl hydrazine and following the method described In Example 21 , the desired 
compound was obtained. 
Yield : 44<K> 
m.p. : 304°C 

IR (KBr) : v - 3.200; 1.700; 1.610; 1.470. 1,160; 1,115 cnr\ so 
NMR (DMSO-d«):6 - 1.51 <dJ-7.1Hz,3H,CHaCH); 4.83 (q, J- 7.1 Hz,1H.CH3CH); 7.0-8.1 ( m,7H, Including 4H 
phenyl ring and 3H Ar) ; 11 .42 (s, 1 H.exch.DjO.NH) ; 1 1 .68 (s.1 H.exch IfcO.NH) ; 13.28 (s, 1 H.exch.D?O f NH). 

Example 32 

25 

M3.6-Dlriydro-6-metriyl2-oxo-2H-1 ,3.4-thiadiazin-5-y1)-1 H-lndole-2,3-dione 3-(pentafluorophenylhydrazone) 




30 



(232) 



40 



Starting from 1 ,3Kl»rrydrc>-S-(3.6^ihydro-6-methyt-2-oxo-2H-1 ,3,4^m»dia2in-5^)-3-pheny1imirK>2HHndol- 
2 -one. and pentafiuorophenyi hydrazines and following the method described in Example 21. the desired 45 
compound was obtained. 
Yield : 92<*) 
m.p : 285°C 

IR (KBr) : v - 3.250; 1.700; 1.620; 1.600. 1.545; 1.525 cm" 1 . 

NMR (DMSO-de): 6 - 147 (d.J«7.1Hz.3H.CH 3 CH); 4.78 (q. J « 7.1Hz,1H,CH 3 CH); 7.02 (d^-B.3Hz.1HAr); 60 
7.77 (dJ-8.3Hz.1HAr); 7.88 ls.1H.Ar); 11.47 |s.1H.exch.D?0,NH); 11.65 (s t 1H,exch.D20,NH); 12.51 
(s.1H.exch.D 2 O.NH). 

Example 33 

65 

5- (3.6-Dihydro-€-methyl-2-oxo-2H-1 .3,4-Th*adtazin-5-y1H H-mdote-2,3-dione 3-(4-<methytsurfofw1)phenyl 
hydrazonej monoacetonrtrile complex * " " 



60 



65 
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(E32) 



Starting from 1,3-dihydro^(3.6Ktoydrc^^ 
2-one, and 4 methylsutfonylphenylhyrtraane and following the method described in Example 21. the desired 
compound was obtained. 
YiekJ : 90%t 
m.p. : 232°C 

This desired compound was crystallised as a comptax wtth 1 equrvaient of acetonrtrite 

IR (KBr) : v - 3J250; 2^50 (CHaCN); 1,690, 1,620; 1,600; 1,560; 1,140 cnr^ 

NMR (DMSO-d«): 6-130 (d^ -7.1Hz,1H.CH3CH); 2.06 <s,3H.CHjCN) ; 3.21 (s^H.CHaSOj) • 483 
(q,J-7.1Hz.CH3 CH); 7U2 <d.J- 8.3Hz, 1H.Ar); 7.69 " (d^ - 8 AHz^phenyl) ; ' 778 
(dd J - 8.3HzJ' - 1 .6Hz.1H.Ar) ; 7.90 (d^ - 8. BHz^H. phenyl); 8.05 <d,J'- 1.6Hz.1H.Ar); 11.38 <s,1H.exch.D,0 
NH); 11.70 (s.1H,exch.D20,NH); 1Z81 (s.lH.exch.DaO.NH). 

30 Example 34 

no] benzene acid 1 



20 



25 
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OH 
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Starling from 1 .3-dihyclro-M3.6-dihydro^methyl-2-oxc>-2H-1 .3.4-th»adtaan-S-yt)-a^)r»nyimrx>-2hMndol- 
2-one, and 4 bydrazmobenzoic acid and following the method described * Example 21 . the desired compound 



was obtained 
Yteld : 9S<Vc 
m.p >320°C 

IR (KBr) : v - 3.200; 1.690; 1.610. 1.570; 1,260; 1,160; cm 



rtlT.IP!^^^",^ (dJ " 7 1Hz - 1H C y>CH); 4.85 (q. J-T.IHz.lH.CHaCH); 7.02 (dJ-8.3Hz.1H.Ar) 
Lf? , ,u Z 777 (ddJ-8.3HiJ--1.7H2.1HAr); 7.95 |d.ABJ-8.7Hz^H.pheny1); 8.03 

ItiT. VZ' "S- 1 35 < s - 1H «"<: h ^O.NH); 11.67 (s.1H.exchX>,O.NH); 12-13 (m.1H.exch.D I O.COOH) 
12.80 (s.lH.exch.DjO.NH). ~ — " 



24 



EP 0 351 213 A2 



Example 35 

sjajMMTw^^ 3>(2-pyridythydnizone) 
monohydrochloride 




(E35) 



w 



15 



20 



Starting from 1 Mihydr»^(3.6^hydro-6^ 
2-one. and 2-pyndythydraane and following the method described tn Example 21 . the desired compound was 
obtained. 
Yield : 31«Vb 
m.p. : 288°C 

IR (KBr) ■ v - 1.680; 1.630; 1.530 cm' 1 -. 

nJr^DKASO^)- 6 - 1 49 <d^-6.9H2,3H.ChbCH): 4.84 (q, J-6.9HZ.1H.CH3CH); 7.08 <d,J- 8.2Hz, 1H,Ar); 
777*00 (nOH".pyrid»ne); 8.42 (d^-8.0Hz.1HAr); 8.93 <m.1H .pyridine); 9.15 <s,1H.Ar) ; 11.71 
(s^H.excruD20.NH); 13.79 (s.lH.exch.D^O.NH). 

Example 36 

5^ f3^Dthydro-6-metrfyt-2-oxo-2H-1 ,3 ,4-thrad»az*n-5~yl)-1 H-mdote-2>dione 3-(3-pyr1dythyoTazone) 



c 



o 
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46 



Starting from i>tfriydro-M3.6H*i-hydro^metnyl-2^^ .SO 
2-one, and 3-pyndyi hydrazine and following the method described in Example 21. the desired compound was 
obtained 
Yield : 64<Vd 
m.p. ; 275°C 

IR (KBr) : v - 1.700; 1.620; 1.600; 1.570 cnr 1 . 55 
NMR (DMSO-cfc): 6 - 1-50 <d.J-7.1Hz.3H.CH 3 CH): 4.84 (q, J-7.1Hz.1H.CH 3 CH); 7.01 (dj- 8.3Hz, 1H,Ar); 
7 37-7 44 (mlH.Py); 7.77 (dJ-8.3Hz.1HAr): 7.90-7.95 (rn.1H.Py); 8.03 (s,1H,Ar); 8.27 (m,1H,Py); 8.79 
(m.1H,Py); 11.31 (s,1H.exch.D20.NH); 11.68 lsJH.exch.D2O.NH); 12.63 (s, IH.excruDsO.NH). 

Example 37 60 

2-PyhdinecarboxyWc acid. 

2-(2.3^irTyo-rc-^i3.6^lnyoYo^methy1-2K?xo-2 

66 
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(E37) 



15 Starting from 1,3Kiiriya*o~5-(3.6-dihydro-6-TO 

2- one, and picoryl hydrazide and following the method described in Example 21 , the desired compound was 
obtained. 

Yield : 2Wt> 
m.p. : >300°C 
20 m (KBr) : v - 1,740; 1,620; 1,500 cmr 1 . 

NMR (DMSO-de): 6-138 (d,J-7.1Hz,3H.CH3CH); 4.77 (q, J-7.IHZ.IH.CH3CH); 7.04 (dJ-8^Hz,1HAr); 
7.7-7.9 (m, 2H,Ar,pyridine); 8.1-8.3 (m^H^r^yrldne); 830 (s, 1H,Ar); 8.92-6.95 <m,1H.Ar); 11.17 
(s.1H.exch.D20.NH); -1138 (s.lKexchXfcO.NH); 12.31 (s,1H,exch.D20,NH). 

25 Example 38 

3- Pyridnecarboxytic acid, 
2-[£3-dihydro-M3,6~dihydro-6-me^ 
hydrochloride 



Starting from 1.3^lhydro-5-{3.6~diriyoYo-&^ 
2-one. and nicotinic acid hydrazide and toliowtng the method described in Example 21 , the desired compound 
was obtained 
Yield ; 3#Vc 
SO m.p . > 300°C 

IR (KBr) : v - 1.700; 1.640; 1.620; 1,665, 1.505; 1.440 cm' 1 . 

NMR (DMSO-de) . 6- 131 (dJ-5.7Hz.3H.CH 3 CH) . 4.81 (q, J-5.7Hz,1H.CHsCH); 6.9-8.4 (m,7H.Ar + 
pyndine}; 11.34 (m.lH.exch.DjO.NH); 11.67 (m,1H,exch.D 2 0,NH); 12.76 (rn.IH.exch.D2O.NH). 

55 Example 39 

4-pyridtnecarboxytic acid. 
2-[2.3^ihydro-M3,6^irrydrc^r^ 
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Starting from 1,3^riytire>-5-(3.Miriydro~6-n^ 
2-one, and teonicotinic acid hydrazide and following the method described in Example 21, the desired 15 
compound was obtained. 
Yield : 68<Vt> 
m.p. : 307°C 

IR (KBr) : v - 1.700; 1.610; 1,280 crrr 1 . 

NMR (DMSO-de): 6-1-49 (d,J - 7.0Hz.3H.CH 3 CH) ; 4.87 <q, J-7Kz,1H,CH 3 CH); CHsCH) ; 7.06 20 
<d,J-8.4Hz,1H,Ar); 7.80 <d J -5.8Hz.2H. pyridine); 7.91 (dyJ-8.4Hz.1H/u-); 8.00 (s.1KAr); 8.88 
(d.J-5.8Hz£H,pyridine); 11.72 (s.lH.exch.DjO.NH); 12-15 (m^H.exch.DjO^xNH). 

Example 40 

"""" 25 
1 ,3-Dihydro-&-(3,6 dihydro-3,6^im«thyt-2-oxo-2H-1 ^,4^thiadiazm-5^)-3-phenyfir^^ 




30 

(E40) 



H 



4g (11 4 mmoles)1,3-dlhydro-M3.6^ihydro-6-*netr^^ 40 
do I- 2 -one. were dissolved in 35ml DMF dried over molecular sieves. 

1g (23 m moles) 60Vo sodium hydride were added portionwtse, then 1.62g (11 4mmotes) methyl iodide were 
added dropwise. The mixture was stirred overnight at room temperature. 100ml water were added and the 
solution was extracted with ethyl acetate. The organic phase was washed with water, dried over magnesium 
sulfate and puritied by column chromatography (silica, eluent : methanol 1<*b in crUc^oforrn). 45 
Yield : 29C*> 
m.p : 253°C 

IR (KBr) : v - 3.200; 1.745; 1,615. 1.300 crrr 1 

NMR (DMSOde). 0-1.29 (dJ-7.0H2.3H.CH 3 CH); 3.28 (s, 3H,NCH>); 4.32 (q^-7.0Hz,1H,CH 3 CH); 
6.&-8.1(m,8H including 5H phenyl ring and 3H Ar); 1 1.20(m,1H,exch.D2O, NH) 30 
A minor isomer (25<ft>) gives supplementary peaks at 1.49 ppm (dJ-7.0Hz,CHsCH); 3.45 (s.NCHa); and 4.85 
(q.J-7.0Hz.CH 3 CH). 

Example 41 

56 

M3.6-Dihydrc^,6Kjimethyl-?^xc^ 3>(rjhenythydrazone) 



GO 
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15 Starting from 1,3-dKiydro^(3.6^ihydro^,6-<iTO 

dd-2-one, and phenyl hydrazine and following the method described in Example 21, the desired compound 
was obtained. 
Yield : 83% 
m.p. : 268°C 

20 IR KBr) : v- 3,150; 1,680; 1,615; 1,555; 1,240; 1,160 crrrV 

NMR (DMSOcfc): 6 - 1-51 icW-l.OHz^SH.CHsCH); 3.47 (s,3H,NCH3); 4.85 (qJ-7X)Hz,1H.CHsqj); 7.f>6.1 
<m,BH including 5H,phenytrtng and 3H.Ar); 11-31 (s,1H.exch.D20.NH); 12.76 (s,1H,exch.D20.NH). 



Example 42 

5 (3,6-Pihydro-&^thy1-2^xc^2H^^^ indote>2,3^dk>ne 
3-[4-trtfluoromemylphenythydrazone] 




ig (6 .2m motes) 4-aminobenzotrltkJoride. in 16ml water containing 7ml hydrochloric acid were diazottzed at 
0"5 o C with a cold solution of 430mg (6.3mmotes) sodium nitrite In 8ml water. This solution was added dropwise 
to a solution of 1.62g |6-2mmoies)M3.6-dihydro^memyl-2^xo-2M-i;i4-thla^ 
50 dol-2-one in 20ml ethanol and 25ml DMF. After 1 hour stirring at 0~5°C. the precipitate was flftered off, washed 
with methylene chloride, and hot methanol and dried under vacuum. 
Yield : 51<K> 
m.p : >300*C 

IR IKBr) v - 1,705; 1.615; 1,570; 1,330 cm* 1 . 
55 NMR (DMSO-d«): 

mixture Z + E :6 - 1.52 (2d. 3H.CH 3 CH); 4.83 (m.1H,CH 3 CH); 6.9-8.5 (m,7H including 4H phenybing and 3H 
Ar|; 10.9-12.8 |m.3H.exchD ? O.NH). 

Example 43 

60 

2-ThiophenecarboxYtic acid. 2-[2,3-dihydro 
M3.6Kjihydro^methyl-2^xo^ 



65 



28 



EP 0 351 213 A2 





0-\ 



10 



Starting from 1 >dlhydro^(3,eKJihydro«6HTWthy*-2-oxo -2H-i;*.4-thiac^n^)-3^ 
2- one and 2-thiophene cartwxyttc acid hydrazide and toMowing the method described in Example 21, the 
desired compound was obtained. 
Yield; 35% 
m.p.; >300 D C 

IR: (KBr): v- 3.400, 1.650. 1.615, 1580. 1.170, 1.110 cm 1. 

NMR: (DMSO-de)6 - 1 .50 (d, J - 7.1 Hz, 0.9H, CHa CH. isomer A) ; 1 .60 (d. J— 7.0Hz, 2.1 H, CH 3 CH, isomer B) ; 
4.6-4.8 (m, 1H. CHa CH. Isomers A + B); 6.M.1 (m, 6H, thiophene H+Ar H); 8.7 (s. 1H, exch. D2O, NH); 
10.4-11.5 (m. 1H. exch. D2O. NH): 11.7 (m. 1H, exch. D2O. NH). 

Example 44 

1 ,3-Oirrydro-S- (3.6-dihydro-6-methy^2-oxo-2H- 1 ;3,4-thiadiazin-5-yt)-3-(2-mteny1^ 2-one 



15 



20 




30 



35 



Starting from 5-(3,6KJihydro-6-methyt-2K)xc-2H-1 t 3 t 4-truad}azJ and 
2-tr*ophene carboxaidehyde and toltowmg the method described in Example 10, the desired compound was 

obtained. 
Yield: 19Qto 
m.p.: 287 0 C 

IR: (KBr): v - 3.400, 1.695, 1.652. 1.625. 1.605, 1500 cm'\ 

NMR ; ( DMSOde) 6 - 1 .46 (d, J - 6.4Hz. 0.5H. CH3 CH. isomer A) ; 1 .54 (d, J - 7.0Hz, 2.5H, CH 3 CH, isomer B) ; 
4.6-4.8 (m. 1H. CH3 CH, isomers A + B); 6.9-6.3 (m. 7H, 3 Indol H. 3 thiophene H and 1 vinyl H); 10.62 (m, 0.15H 
exch. D 2 0. NH. Isomer A); 10.88 <m. 0.85H. exch. D?0. NH. isomer B) ; 11.59 (m, 0.15H, exch. D2O. NH, isomer 
A); 11.65 (m, 0.85H. exch. D?0. NH. isomer B). 

Example 45 

l,3-Dihydro-M3,6-dihydro^meThyl-2^ 



40 
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60 



Starting from M3,6^rrydro-6^Tm/l-2H3xo^2B-1^^ and 65 
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3-thK>phene carboxaldehyde and to! owing the method described in Example 10. the desired compound was 
obtained. 
Yield: 53<K> 
m.p.: >300°C. 

5 IR: (KBr): v- 3500, 1.690, 1.650, 1.630, 1.612, 1.210 crrr 1 . 

NMR: (DMSOdc) 6- 153 (d, J— 7.1Hz, 3H, CH 3 CH); 4.7-45 (m, 1H, CHsCH) ; 6.8-8.9 (m, 7H, 3 thiophene H, 1 
vinyl H, 3Ar H); 1058 (s, 1H, exch. DaO. NH); 1153 (s, 1H, exch. D»0, NH). 

Pharmacological Data 

10 

1. Measurement of myofibrillar Ca+ + -dependent Mg+-f -ATPase acttvtty 

The effect on myoflbrtter Ca+ + sensttivrry and on maximal activity of myofibrillar Ca+ + -dependent 
Mg+ +-ATPase was determined on canine cardiac myofibrils. 

15 (a) Contractile protein preparation 

Caixtoc myofibrils free of membrane contaminants were prepared from left ventricular tissue of dog hearts 
using a modification of the method described by SOLABO etaJ, Btochern. Biophys. Acta, 245, 259-262, (1971 ). 
Before centrtfugation, the heart homogenate was fltered through gauze. 
After Triton X-100 treatments, the myofibrillar fraction was washed once by resuspension and centrtfugation 
20 in 10 volumes of 1 mM EOT A, 60ml KC1, 30 mM imidazole, 2 mM MgCfe. pH 7.0. The pellet was then washed 
three times in 10 volumes of the same buffer without EGTA. Before the last centrtfugation, the suspension of 
myofibrils was filtered through a stainless steel sieve with 0_25 mm meshes. 

Myofibrils were kept In pellet overnight. Before use, the pellet was suspended In a small amount of buffer, 
the protein concentration was determined by the method of BRADFORD M., Anal. Biochem., 1976, 72. 248 and 
25 adjusted in order to have a concentration between 6 and 7mg/ml. 

(b) Myofibrillar ATPase activity 

Ca + + -dependent myflbrillar ATPase activity was determined at 21 °C. pH 7.0. by measuring the rate of 
release of inorganic phosphate. All assays were performed within 24hrs. of final purification, using the method 
30 described by SOLARO and RUEGG, CIRC. RES., 51, 29CM,(1982). Reaction mixtures (4ml) containing 05 - 0.7 
mg/ml myofibrillar protein. 80mM KC1, 20 mM imidazole, 3 mM MgCfc, 1 mM EGTA. the desired amount of 
CaCb. and the indicated concentration of drug or appropriate vehicle were preincubated for 6 mln. prior to 
assay The amount of CaCfe was vaned between 0 and 0.9 mM and the pCa (-tog tree Ca4- + ) computed using 
2.514 x 10« M -i ^ the apparent affinity of Ca+ + tor EGTA at pH 7.0. 
35 Reactions were initiated by the addition of NaMTP to final concentration of 2 mM After an Incubation period 
of 12 mm., reactions were quenched- by the addition of an equal volume of ice-cold 10Ato trichloroacetic acid 
The protein was pelleted by centrifugation (2000g, 15 mm.) and Pi was assayed in the supernatant fraction 
using a modification of the method described by LAN2ETTA et aJ , AnaJ. Biochem., 100, 95-97, (1979). 
The following solutions were prepared : 
40 (1) 3 7%to ammonium he ptamotybdate in 0.12 N H?S0 4 

(2) 0.074<*to malachite green oxalate in 1«Vto poryvinytic alcohol. 
The colour reagent was prepared by mixing an equal volume of solution (1) and (2) 15 min. before the assay. 
For the assay. 1700 uJ of 1Q*> H2SO4 and 1 ml of colour reagent were added to 100 uJ of sample. Colour 
development occurred at room temperature tor 30 mm. and was quenched by the addition of 200 uJ of 1 M 
45 rrn potassium citrate The absorbance was measured at 620 millimicrons. 

The effect of each compound, tested at the indicated concentration, on the relation between pCa and 
percent activation was determined taking IOOVd tor the maximum ATPase activity obtained with vehicle alone. 
The effect onCa+-f sensitivity was quantified by measunng the shift of the pCa giving 50<Vb of the maximal 
control ATPase aclrvfty 

50 The effect on maximal ATPase activity was expressed as the percent change of ATPase activity for 
pCa - 5.47. Mean effects on myofibrillar ATPase activity were obtained from 1 to 5 preparations (compounds 
tested at 2 x lO^M) 



55 
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Results 





CANINE CAHSIAC PDE 


CANINE MYOFIBRIL AlPase 


Example 
No 


CAM 
IC 50 (PM) 


CGI 

ic 50 (yM) 


lOgM 
pCA/ max 


3CWM 
pCa/ rr.a:< 


1 


7.9 (n-3) 


0.66 (n-3) 


0.19 ± 0.09 
+ 5 ± 0 


0.25 ± 0.07 
+ 1 ± 2 


2 


6.9 (n-3) 


1.3 (n-4) 


0.24 '± 0.01 
+5 ± 2 


0.60 ± 0.11 
+ 13 ± 4 


3 


>30C(n-3) 


0.27 (n-3) 




+0.33 ± 0 .05 
+ 3 ± 3 


4 


>300 (n-3) 


0.44 (n-3) 






5 


>>300 (n-3) 


0.13 (n-6) 








6 


>>300(n-3) 


1.2 (n-3) 





+0.38 ± 0.06 
-2 ± 6 


7 


42.0 (n-2) 


2.3 (n=3 ) 





+0.17 ± 0.02 
-3 ± 5 


8 


19.0 (Jl=3) 


1.20 (n-3) 





+0.87 ± 0.01 
2 ± 3 


9 


31.0 (n-3) 


2.10 (n-3 ) 





+0.05 + C.07 
-20 ± 3 


10 


20.0 (n-3) 


0.35 (n-3) 


■ 


+0.43 ± 0 .07 
-13 ± 3 


11 


>>300 (n*2 ) 


0.6e (n-3) 




+0.36 ± 0.05 
6 ± 2 


1 2 




1.80 (n-3) 




+0.08 ± 0.02 
-1 ± 2 


_ ~> 




14.0 (n-3 ) 




+0.07 ± 0.02 
2 ± 2 


14 


5.6 ) 


0.62 (n=3) 




+0.12 ± 0.02 
0 ± 3 


15 








+0.06 ± C.04 
2 ± 4 
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CANINE CARDIAC ?DE 


CANINE MYOFIBRIL ATFase j 


Example 
No 


IC 50 (HM) 


CGI 
IC 50 (;iM) 


10uM 
pCA/ max 


3Q\lM 
pCa/ max 


16 








+0.17 ± 0.03 
1 ± 4 


17 


^ j . u (n=3 ; 


0.43 (n«3) 


— — — 


+0.60 ± C.07 
-16 ± 3 


IS 


4 . 0 (g«3 ) 


1.90 (n«3) 




+0.04 ± O.OS 
-28 ± 4 


19 









+C.23 ± 0.06 
-14 ± 7 


20 








+0.19 + 0.08 
-13 ± 5 


21 






1 .07 ± 0.02 
41 ± 2 


+1.30 ± 0.00 
-42 ± 7 


22 









+0.64 ± 0.1 
21 ± 4 


23 




■ 





+0.05 ± 0.C2 
8 16 


24 








+0.49 ± 0.C6 
-2 ± 5 


25 








+0.49 ± 0.06 


25 








+0.65 ± 0.05 
17 ± 2 


27 








+0.05 ± 0 .C3 
-1 = 0 


28 








+0.94 ± C . 0= 
20 i 5 


29 

i 








+0.76 ± 0.1 ! 
25 ± 4 j 


30 








+ 1.C1 ± 0.37 
2S ± c 
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CANINE CARDIAC FDE 


CANINE MYCJ: 


E3HIL A"?£S£ 


i 

5 


Example 
No 


CAM 

lc 50 (yMj 


CGI 
IC 50 (WM) 


10MM, 
dCA/ max 






21 










+0.43 ± C.04 




32 










+0.10 ± 0.C4 
-1 ± 7 


75 


33 










+0.37 ± 0.C5 
3 + 1 




34 










+0.40 ± 0.02 
5 ± 2 


2D 


35 










+0 .05 ± 0.05 
0 + 1 


25 


35 











+0.92 ± C.Co 
24 ± 5 




37 









+0.14 ± 0.03 
-9 + 1 


30 


38 






1 .10 ± 0.02 
34 ± 7 


+1.05 ± 0.06 
34 r 5 


35 


39 








+0.04 ± 0.02 
3 ± 2 




41 








+0.11 + 0.04 
7 ± 2 


40 










+0.30 ± 0.02 
11 ± 4 


45 



2 Cardiotonic activity in the conscious instrumented Dog 50 

Male Beagle dogs, at teast 2 years old. weighing 12 to 18 kg were anaesthetised wtth pentobarbital sodium 
(30 mg/kg i.v.). Respiration was maintained by a Harward pump, model 613a. Ibe heart was exposed through a 
left thoracotomy and a pericardial cradle was formed. A high fidelity mteromanometer (Koenigsberg P5-P7) 
was inserted into tett ventricular lumen through a stab Incision at the apex. Wires were exteriorised to the back 
of the animals, placed into a size adapted jacket, and the chest dosed. The experiments were conducted on 55 
the conscious dogs, 1 or 2 weeks alter the surgery, when the animals had completely recovered. 

Measured parameters were : first derivative of left ventricular pressure. (dP/dt. mm Kg/ sec); heart rate (HR, 
beats/mm.). A control penod recording of 90 mm. was made wtth the dogs placed in a quiet room, the 
recordings being made outside. Compounds to be tested were administered orally in gelatin capsules and the 
parameters measured tor 5 hrs. at least go 
Results were expressed as the percentage of the maximum ± SEM. 
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ANASS7KETTSZD DOG-I.V. 


Exonvois 
NO. 


Dose 
mg/kg 


AoEP 


K.R. 


dP/dt 
Max 


AcBF 


1 


0.1 
C.3 
1.0 


+ 4 
-9 
-20 


+13 
+ 30 
+55 


+ 31 
+54 
123 


+8 
+16 
+ 33 


2 


0.1 
0.3 
1.0 


+ 4 ± 2 
- 9 ± 1 
-20 ± 5 


+13 ± 6 
+26 ± IC 
+55 ± 21 


+ 31 ± 9 
+54 + 20 
+123± 56 


+ 8 ± 2 
+ 16 ± 1 
+ 33 ± 5 




0.1 
0.3 
1.0 


-14 ± 7 
-29 ± 6 
-30 ± 1 


+ 28 ± 6 
+54 ± 11 
+93 ± 7 


+17 ± 6 
+ 70 ± 5 
+126+ 9 


-30 ±12 
-63 ± 6 
-50 ±12 


5 


0.1 
0.3 
1.0 
3.0 


-14 ± 6 
-12 ± 3 
-12 ± 1 
-19 ± 3 


+ 8 ± 1 
+ 18 ± 7 
+19 ± 16 
+ 58 ± 0 


+ 7 + 2 
+ 24 ± 6 
+42 +16 
+116±31 


-25 ± 1 
-34 ± 5 
-28 ± 4 
-37 ± 2 


17 


0.3 
1.0 
3.0 


- 8 ± 2 

- 7 ± 1 
-20 ± 7 


+ 9 ± 3 
+ 22 i 5 
+52 ± 13 


+ 6 + 2 
+ 35 ± e 
+81 +18 


+ 14 ± 2 
+ 16 ± 1 
+ 18 ± 4 


31 


0 .01 
0.03 
C .1 


- 8 ± 1 
-15 ± 1 
-23 ± 2 


+ 8 ± 2 
+ 30 ± 4 
+ 39 ± 6 


+ 9 ± 3 
+44 ±13 
+93 ±13 


+ 11 ± 5 
+19 ± 8 
+ 13 i 6 



Claims 

1 A compound ol formula (I) or a pharmaceulicaUy acceptable salt thereof, 



R 4 



R A 



1 I' 




(I) 



R 5 

in which. 

Ri is hydrogen or tower aJkyt. 
R? is hydrogen or lower aJkyt; 

R 4 and RV together form a group - N-Ra, or - CRaRb, where Ra is hydrogen, lower aJkyl, eryt aryloxy 
k>wer aJkylcarbonyl, arytoarbonyt, aryloxycarbonyl, tower aJkoxy. lower aJkoxy carbortyl tower aJkoxv 
carbonyl aJkoxy. tower -thioalkoxy, hydroxy, nitrite, heterocyctyl, or -NRcRd, where Rc ks hydrogen tower 
aikyl. cyctoeikyl, a/yl. aralkyl, tower aJkylcarbonyl, arykarbonyi, aminocarborryl, unknonZcvtKxrvi 
•mrrxamrrKJcarbonyl, tower aJkoxycarbonyi, lower aJkoxythtocarbonyi, aryloxycarbonyl, t^ltocart>onyl , 



34 
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nitrite, carboxyl, heterocyctyl or hetorocyc*ytcartx>nyi, and Rd is hydrogen or lower alkyt; Rb te hydrogen, 
lower aikyl. aryl, lower alkylcarbonyl, lower alkoxycarbonyt, nttrile or nitro ; 
or FU is -NH-Ra, in which Ra is as defined above, and FU' is hydrogen or lower alky! ; 
each of R 3 and Rs is independently hydrogen, tower aikyl. aryl, lower alkylcarbonyl, arylcarbonyl. 
aralkylcarbonyl. heterocydyteart>onyl, optionally substituted arrWnocartoonyl. tower alkoxycartoonyl or 
arytoxycarbonyl; 

Re ia hydrogen, lower aikyl or halogen . 
and A is sulphur, oxygen. -NH- or -CH2-. 

2. A compound according to claim 1 in which A is sulphur. 

3. A compound according to claim 1 or 2 in which each of Ri. R2. R3. Rs and Re is independently 
hydrogen or Ci-e aikyl. 

4. A compound according to any one of claims t to 3 In which 'aryl' represents phenyl optionally 
substituted by one or more atoms or moieties selected from amino, nitro, hydroxyt, Ci-e aikyl, Ci-e aikoxy, 
halogen, trifluoromethyl. Ci-e aikyl sulphonyl and carboxyl. 

5. A compound according to any one of claims 1 to 3 in which 'heterocydyl* represents pyridyt. thienyl 15 
or imidazotyt. 

6. A compound selected from : 

1 ,3-r>hydro-5-(3 t 6^lhydro-&-methyi-2-oxo-2H-1 ,3,4-thiadia2jrv^)^ydroxyirw^ ; 
1 !3-Dihydro-5-(3.6^ihydrc^rnethyl-2-oxo-2H- 1 ,3.4 thiadiazin-&^)^methoxyinTino-^ ; 
O-Metbyl 2>[2,3KjihydrcH5-(3.6^lhydn>-6~methyl-2-oxo-2H-1 ,3,4-thiadiazir>-5^)-2K5XO'1 Hnndol-^-ytj- zo 
dene] hydrazine carbothioate ; 

2-[2.3-D»hyoYo-5-(3.6^ihydro^methy^2K)xo-2H-1 f 3,4-thiadiazin-6-yl)-2-oxo-1 H-indol-3-ylidene] -hydra- 
zine carbothioamide ; 

5-(3.6-Dihydro-6-methyl-2-oxo-2H-1 .3,4-truadiazin-6-y1)-1 hMr»dole-2,3-dk>ne 3-phenylhydrazone; 
1 ,3^Dihydrt>^(3,6-dir)ydrc^nM5rhyi-2-oxc>-2H-1 ^.4-thiadiazin^)-3-phenylimino-2HHnd ; 25 

5^(3.6-DlhyoYc^methyl-2-oxo-2H-1 ^.4-thiadiazin^)-1H-lndo*e-2,3-dlone 3-hydrazone; 
1 ,3-Dihydro^(3,6-<iihydro-6^ hy- 
drochloride ; 

[5-(3,6-Dihydro-6-methyl-2-oxo-2H-1 ,3.4-rhiadiazirv6-y1)-1 ^Kflrtydro-2K)xo^HHndc4^3^lderie)-propar>«- 

dinitrile; 30 
1 .3.-Dihydro-5-(3.6^ihydro^methyl-2-oxo-2H-1 ,3,4-th«adiazin^)-^henylmethyle ; 

l]3!-D»hydro-5-(3,6^hydro~6^e^ 

5^(3.6-Diriydro-6-rT>etrr/t-2<>xcH2H-^ 3-[2-(amlnomethanimino) 
hydrazone); 

S-(3,6-Dihydro-6^ethyl-2K>xc^2H-^ 3-[2-(4.5-dmydro-1 H-2-4mid- 35 

azoryOhydrazone; 

1 ,3-Dihydro-S-(3,6-dihydro-6-methyl-2K)XO-2H-1 .3,4^thiad^in^yl)-3-(4-dimethyiaminopheny- 
hmino)-2H-mdol-2-one ; 

Methyl 2-[2.3Kiiriydro-5-(3.6^ihydro-6^ethyl-2^xo-2^ 

Ihydrazine carboxyiate 40 
1 >Dthydro-6-(3,6-dihydro-€-methy1-2-oxo-2H-1 .3.4-truadiazirvS^)^(2^rrrophenytmethytene)-2r^ 

dol-2-one ; 

1 >Dihydro-5-(3.6-dihydro-6-methyl-2-oxo-2H-1 ,3,4-thiadiazin-S-yl)-3>[(2-hydroxyphenyl)methyteneJ- 
2H-indol-2-one , 

l,^Dirtydro-M3.6Klihydro^melhyi-2K)xcH^ 45 
2-one. 

1 >Dihydrc-5- (3.6^rhydro-6-n>ethyl-2^ 
2-one; 

1 .3-Dinydro-5-(3.6-dihydro-&-methyl-2-oxo-2H-1 .3.4-th»ad»azin-5^)^(2*pyn^lytrnethyler»e)-2rWnck>l- 

2-one; SO 

M3.6-DihydTc>~6-methyl-2-oxo-2H-1.3^ 3-[(4-methyl)pheny1hydra- 

zone]; 

S-(3.6-Dihydro-6-methyl-2-oxo-2H-1 .3.4-rhiadiazin-5-yl)-tH-indo*e-2,3-o , ione 3-[(pheny!methyl) hydra- 
zone] . 

Ettiy1[[[2.3KJihydro-5-(3.6^h^^ 55 
ne)armno) oxy]acetate; 

5-(3.&-Dihydro-6nnethyl-2K5xo-2H^^ 3-[4-(1,lKlimetriyiethyl)phe- 
nyihydrazone]; 

5-(3.6-Dihydro^methyl-2-oxo-2H-1 .3.4-thiadiazin-6-y1)-1H-indote-2.3-dlone 3-(cvctohexythydrazone) ; 

5- 1 3.6-Dihydro-6-metriyl-2-oxo-2H- 1 .3 ,4-thiadtazi n-5-yl)- 1 H-indote-2.3-dione 3- (methyfphen^hydrazone ) ; 60 

M3.6-DrriydrcH6-metnyV-2K>xo-2H- 1,3.4^ 3-[(3,4-dichlorophenyl)hy- 

drazone; 

M3.6-Dihydrc~*-rnethyl-2-oxc>-2^ 3-[(4wnethoxy)phenythydra- 
zone); 

5-(3.6-r>hy^ro-6-merhyl-2-oxo-2H-1 .3,4-fhiad4azin-^)-1 HWndo*e-2>-dione 3-[ (4^hloro)pnenylhydr»- 65 
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zone}; 

5^(3.6-Dihydro-6-methy»-2-oxo-2H-1 ,3,4-thiadta2irH5-yf)-1 H-indole-2><Jk)ne ^(4-fluoro)ph©nythydm- 
zone]; 

5- (3 f 6-Dihydro-&^nothy»-2-oxo-2H-1 ^,4-thiadiazrv^y )-1 H-*ndo*e-2,3-<*one 3-[(2-tr1fHKXomettiyl)phe- 
nylhydrazone]; 

6- (3.6-DihydrD-6-mcthy^2-oxa-2H-1 ,3,4-thediazfn-6-y1)-1 H-indote-2 T 3-cJione 3-(pentafluoropherrylhydra- 

^(3,&^hydro-€-meth>4>2H3xc5-2H-1 A4^truadiazin-5- yl)-1H-indole-2 t 3-dk)ne 3-{4-<memytsuftony1)pherTy1 
hydrazooe) monoaceton^trtfe comptax ; 

4- [2-f5-(3,6^thydro-6-methy4-2-oxa-2H-1 ,3,4-thladiazin 5^)2>driydro-2-oxo-1 H-irxk>*-3^der>e]hydra- 
ztno]Denzoicacid; 

5- (3,6^Dlhydro«&*fnemy»-2-oxo-2H-1 A*~thiadiazi!v6-y1M KMndote-2 t 3-dione 3~(2-pyhdylrwdrazone) 
monohydrochloride; 

5-(3,64)ihydrt>-6-rwth^2-oxo-2H-1 ^.4-thiadiazin^yl>-1 H-»ndote-2,3-dione 3-(3-pynx*ythydrazone) ; 

2- PyndinecartX3xylic acid, 2-[2><ihyoyo^(3 t 6Kiirr/oYo-6^^ 
1 Hnnck>K3-ytidene)hy<jrBzJdc ; 

3- Pyrtdinecart>oxylic acid, 2-[2,3^Jhydro^(3,eKfihydro-6-mettiy^2K)Xo-2H-1 ,3,4-thiadiazirv&-y1)-2-oxo- 
imrxk>K^kiene)hydra2idfi hydrochloride; 

44 > yridinecart>oxylic acid, 2-[2>dihydrc^(3.6K*ihyo*o-6^ 
1H-indc4-3-y»kiene]hydrazkJe; 

1 ,3-DtTydro-6-(3.6 dihydro-3,6-drmetrt^2-oxo-2H-1 ^,4-ttiiadiazir>-5^)^p^nylim4nc^ ; 
5-(3,&^ihydro-3,6-dimethyl-2-oxo-2H-1 ,3,4-thladlazJn-6-y1)-1 HMndo*e-2 T 3-dione 3-(pheny1hydrBZone) ; 
5-(3,6-Dlrtydro-6^trr^2K«^ H-indo*e-Z3-dione a44-tr1fluoromethylphe- 

nyl hydrazooe] ; 

2-Thk>phenecarboxy§c acid, 2-f2,3-dihydrc^(3,&^lhydro-6-methy^2K>xo-2H-1 A4-thiadiazin- 
S-yi)-2-oxo-1 H-^c4-3-y1idene]hydrazio> ; 
1 >Dtrrydro^(3,6^ihydrc-£-^^ 
2-one; 

1 >Dfhydro^(3,6-dihydro-&-methy^2-oxo-2H-1 ,3,4-miadiazin-5-yl)^(3-triw 

2-one. 

7. A process for preparing a compound of formula (I) as defined in ciaim 1, or a pharmaceuticaily 
acceptable salt thereof, which comprises treating a compound of formula (II) 




R 5 (II) 



in which R 1 . R2 , R3 . Rs, Re and A are as denned in formula ( I) and W represents 

-CH?-or -c -: 

(a) when W represents 

o 

- C -. with a compound of formula (III) 




(III) 



in wrwch R4R4 represents ^N-R,. ^CHR,or iT^Rb as defined friciaiml. or 
( b) when W represents -CH?-, with a compound of formula (IV) 
R4R4-O (IV) 

where R< and R4' are - N-Ra or - CR.R* as defined in formula (I), 
or with a dtazonium salt containing an anion of formula (V) 
(N-N-Rcr (V) 
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where Rc is as defined in formula (I), 

and thereafter if desired converting a compound of formula (I) thereby produced to a pharmaceuticaJly 
acceptable salt thereof or to a further compound of formula (I). 

8. A pharmaceutlcaJ composition comprising a compound of formula (I) as defined in claim 1, or a 
priarmaceuticaJry acceptable salt thereof, and a pharmaceuticatty acceptable carrier. 5 

9. A compound of formula (I) as defined in claim 1 , or a pharmaceutical acceptable salt thereof, for use 
as an active therapeutic substance. 

10. A compound of formula (I) as defined in claim 1 , or a prwmaceuticaJry acceptable salt thereof, for use 
In the treatment of heart disease. 

11. The use of a compound of formula I as defined in claim 1. or a pharmaceutical^ acceptable salt w 
thereof, in the manufacture of a medicament tor the treatment of heart disease. 

Claims for the to Bowing Contracting State: E5 

1 . A process for preparing a compound of formula (I) or a pharmaceuttcaJry acceptable salt thereof, is 




20 



25 



in which, x> 
Ri is hydrogen or tower alkyl; 
R? is hydrogen or lower alkyl; 

FU and FU together form a group - N-Ra, or - CRaRb, where Ra is hydrogen, lower alkyl, aryl, aryioxy, 
lower alkytcarbonyl, arylcarbonyl. arytoxycarbonyl, lower alkoxy. lower alkoxy carbonyl, lower aikoxy 
carbonyl aikoxy. lower -thioalkoxy, hydroxy, nitrite, heterocydyt, or -NRcRd, where Rc Is hydrogen, lower 35 
alky). cycJoalkyl, aryl. araikyi. lower alkyl carbonyl. aryicarbonyt, aminocarbonyl. amirwrhiocarbonyl, 
aminoiminocarbonyl, lower alkoxycarbonyl , tower aJkoxythiocarbonyt, arytoxycarbonyl, mtocarbonyl. 
nitrite, carboxyi, heterocycryl or heterocyciylcarbonyt. and Rd is hydrogen or lower alkyl; Rb is hydrogen, 
lower alkyl, aryl, lower alkylcarbonyt, lower alkoxycarbonyl, nitrite or nftro; 

or FU is -NH-Ra. in which Ra is as denned above . and 40 
FU' is hydrogen or lower alkyl ; 

each of Ra and R5 is independently hydrogen, tower alkyl, aryl, tower aJkylcarbonyt, arylcarbonyl, 
araJkyl carbonyl, heterocycryl carbonyl. optionally substituted aminocarbonyl, lower alkoxycarbonyl or 
aryloxycarbonyl ; 

Re is hydrogen, tower alkyl or ha togen; 45 

and A is sulphur, oxygen. -NH- or -CH? -, 

which comprises treating a compound of tormuia (it) 




50 



66 



(II) 



R 5 eo 

n which R1.R2.R3, Rt. Re and A are as defined in formula (I) and W represents 

o 

-CH?-or-c-; 

(a) when W represents *c 



37 



EP 0351213 A2 



o 

0 

-c -, with a compound of formula (HI) 



, H 




(III) 



in which R4R4' represents "N-R., ^.CHFUor ^ CR.R b as defined ri claim ^ , or 
(b) when when W represents -CH2-, wfth a compound of formula (IV) 
FUFV-0 (IV) 

where R« and R4' are — N-Ra or — CR.Ro as denned in formula (I) , 
of wtth a diazonkjm salt containing an anion of formula (V) 
(N-N-ficr (V) 

where Rc Is as defined In formula (I), 

and thereafter W desired converting a compound of formula (I) thereby produced to a phamtaceuhcaJry 
acceptable salt thereof or to a further compound of formula (1). 

2. A process according to claim 1 in which A is sulphur. 

3. A process according to claim 1 or 2 In which each of R1, R2, R3, R$ and R« is independently hydrogen 
orCi-ealkyi. 

4. A process according to any one of claims 1 to 3 In which 'aryf represents phenyl optionally 
substituted by one or more atoms or moieties selected from amino, nrrro, hydroxy!, Ct-s alkyl, Ci-e afcoxy 
halogen, trffiuoromethyl, Ci-« aikyl sulphonyl and carboxyl. 

5. A process according to any one of claims 1 to 3 in which •heterocycryl' represents pyrkfyl, thienyt or 
imidazotyi. 

6. A process according to claim 1 in which the compound of formula (I) is selected from - 
1 .3-Diriydrr>^3.6K^ro-6^ 

1 ^Dinydro^(3,&Kiihydro-6^tm^ ,3,4 thiadla2a>^)«^netrK>xyin^ 

OMethyl 2-[a3^ihyr>o^(3,6K»hydn>^^thy»-2^xo-2H-1 3,4-tr*adiazir*^y|)-2-oxo-1 H^ndofiyli- 

dene] hydrazine carbothioate; 

2-[2,3-Dihydro^(3,6Kiiriydro-&^ 

zinecarbothioamide; 

5- (3,6-Dihydro-6-methyl-2-oxo-2H.1 ,3.4-thladlazlrv6-yt)-1 H^ote-2,3~dlone 3^rryihydrazone • 
1 .3^Dihydro^(3.6^hydro-6^ 

S- (3.&-Dlrrydro-6^trryl-2^xo-2H-1 ,3 Athlao^azirH5-^)-1 H^ndole-2,3-dione 3-hydrazone 

1 >Dihydro-M3.€^rrydro-6^th^ ^ 

drochlortde; 7 

dmrtnte Whydrc ^ methy *" 2 " OX0 ^ 2H " 1 A^hiadiazm-6-ylH £KHhydro-2^xf><3HHr^ 

1 ,3,-DihydrcH^(3.6KJihydro^rr^thyl-2-oxo-2H-1 ,3.4- thiao^rv5-y1)^pheny»rTW^ • 
1.3.-Dihydro-5-(3,6Klifrydro^ 

5- (3.6-Dirwdrr>6™triyl-2-oxo-2H- 1 ,3,4~thiadiazir^-y1)- 1 H4ndole-2,3-d»one 3-[2MarnrrK)methariirnino) 
hydrazone); ' 

5-(3.6^hydro-6™tnyl-2^xo-2H-1,3^ 3-[2^4^riydro-1H-2-imld- 
azoryt)hydrazone; 

1 >D«hydro-5^(3,&<Jihydro-6-rnethy|.2-oxo-2H-1 .3,4-thiadiazin-5-yl)^(4^irT)ethylaminophenv- 
limino)-2H-indoJ-2-one; 

Methyl 2-[Z3^ihydro-5^(3,6^ihydro-6-rnethyl-2-oxo2H-1 ,3,4-thiadlazin-5-yl)-2-oxo-1 H-mdo*-3-yltdene- 
l hydrazine carboxytate 

dot^oT e r ^ |3 ^ i ^ rC ^^ 

4fH-indol-2-one ; 

1 .3-Dihydrr>5-(3.6^ihydro-frmethyl-2-oxr>2H-1 ,3,4-thiadiazin^y|)^4-pyrk^ 

2-OOC \ 

1^rrydro-5-(3,6Klihydro^etrr / l-2^xc-2 
1^DirryoYr>5.(3.6^lhydrr^ 

^^Dihydro^6^trryl-2^xo-2H-1 ,3.4-troadiazifv5^)-1 Hnrxiole-Z^ione 3^[(4^thyl)p^nyihyOTa- 

3-[(pfierrylmeth^ 

Ethyl[n2.3^ihydro-5-(3.6^fhydro^rnethy1-2^ 
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nelamino] oxy)acetate ; 

5-(3,6-Dihydro^-^tny»-2-oxo-2H-1 .3,4^m«*azir>-5-yl)-1 H-indole-2>dione 3-{4-(1,1-din*ttTytemyl)ph^ 

M3W^^ H4ndote-^3-dione JHcycJohexyihydraxone) ; 

5- 3 64)ihvdro-&-meth^2-oxo-2H-1 ,3,4-thiadiazjn-5-y1)-1 H-indo*e-^3-<hone 3-( methytphenylhydrazone) ; 5 

5-(3l6-Dihydro-6-methyl-2-oxo-2H-1 £,44raadiazin"5^yt>-1 mrxk>te-2,3-dione 3-[(3,4^tehloropheny1)riy- 

^^Wh^ 3-[(4-methoxy)pheny»hydm- 

5H[^M>i^ 3-[(4-chioro)pherty!hydn> 10 

Ha&^hydro-6^THrthyi-2^xo-2H-1 £,4-tfitadiazjrv&- yl)-1H-indote-2^-dione 3-[ (4-tiuoro) phenyl hydra- 

Z ^fU>*W*n>^ 3-l(2-trtfluoron>6thyl)phe- 
nylhydrazone] ; 

H3,6-Dihydro-6-nwthyW2-oxo-2H-1 3,4-thiadiazirvo-yf>-1 H-lndole-2,3-dione 3-(pentafluorophenylhydra- 

MT6^hydro-6^thy«-2^xo-2H-1 ^,4-th«d«aziT>^K1Hsndoie-2,3-dKX>e 3-[4-(methyisuttony1) phenyl 
hydrazone) monoacetonitrile complex; 

4- [2-[6-(3.6-Dthydro-6-fT)ethy^2-oxo-2H-1 ,3,4-thiadlazin 5^)2,3^lhydro-2^xo-1H^dC)f^idene]hydre- 20 
zino] benzoic acid; 

M3.6^Dihydro-6-methy^2-oxo-2H--l ^.^thiadiazjn6^)-1H-hKto*e'2><J^ 3-{2-pyrkJy*hytirazonG) 
monohydrocnloride; 

M3 6-Dihydro-6-methyJ-2-oxo-2H-1 ^ t 4-thiadiazjn^5-y1)-1 H4ndole-2>dione 3-(3-pyntfythydrazone) ; 
2-f>yridlnecart>oxyk: acid, 2-[Z3^lhyoYo^(3.6-dJhydro-^^ 

5- v1)-2-oxo1 H-indol-3-ylWene]hydrazioe ; 

3>Pyr«inecart)oxyyc acid, 2-[2>d^ro^3,6-dlhydro-6^nettiy^ 
5-yl)-2K>xo1H-irxk)^^kier»]hydrazioe hydrochloride; 

4- Pyrklinecart>oxyiic acid, 2-[2>dlhydro^(3,6^iriydro-6~rr^ 

1 H4ndoJ-3-yiidene]hydrazjde ; 90 
1 3-Dihydro-6-(3.6 dihydro^.&^imethy*-2^xo-^ 

M3 6-Oihydro-3,6^methyt-2-oxO"2H-1 3,4-truactov&-ylM H-tndo*e-2,3-dione 3-(pheny1hydrazone) ; 
M3'&-Dihydro-&^thyt-2K)xo-2H- 1 ,3,4-thiadiazirv5-y!H rWrxiole-2,3-dione 3-{4-tTlfluoromethylphe- 
nylhydrazone] ; 

2-Thiophenecarboxylic acid, 2-fZ^inydro^(3,&^lhydro-6^tf^ 55 

5- y<)-2^xo-1H^dol-^idene)riydrazide ; 

1 >Dihydro-5-|3.6^lhydro-6-methyt-2«oxo-2H-1 ,3,4-thiad«zir»^)^(2-th4enylmethyle 
2 -one ' 

1 >Dihydro-5-(3.6-dihydro-6-rnethyi-2-oxo-2H-1 ,3.4-thiadiazjn^)^(3~thieny^ 

2-one 40 

7. A process lor preparing a pharmaceutical composrtion comprising a compound of formula (I) or a 
pharmaceutically acceptable sari thereol. as defined n any one of claims 1 to 6, and a pharmaceutical 
acceptable earner, which comprises admocmg the compound and earner preferably at 0°C to 100°C and 
0.1 to 10 atmospheres pressure, such that the composrtion preferably contains from 1 to 100Omg of the 
compound per unit dose. 45 

B The use of a compound of formula I as defined in ctalm 1. or a pharmaceuticaJfy acceptable salt 
thereof, m the manufacture of a medicament tor the treatment of heart disease. 
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